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Following in COL (Ret.) Dennis Barlow’s footsteps as the new Director 
of James Madison University’s Center for International Stabilization 
and Recovery/Mine Action Information Center will be a challenging but 
blessed job. Dennis has worked long and hard to establish and make the 
Center the global success that it is. He deserves a hearty round of applause 
from all those involved in post-conflict humanitarian work. 
While most Journal readers know that Dennis founded and served as 
the MAIC’s long-time Director, they may not know that he previously 
was the Director of Humanitarian Policy in the Office of the Secretary of 
Defense and the first leader of the Humanitarian Demining Task Force 
in the Pentagon. Moreover, he helped spearhead humanitarian efforts by 
leading some of the world’s first coordinated civil-military actions with 
nongovernmental organizations and the United Nations in Panama, 
Saudi Arabia, Iraq, Kurdistan and Haiti.  
Dennis developed a center with a wide array of assets to address post-
conflict issues effectively: access to JMU’s nationally ranked faculty; 
ability to capitalize on a neutral, trusted university status; proven 
experience supporting post-conflict clearance; skill in coordinating 
global partners; the ability to provide customized deliverables through a 
variety of methods and media; and broad expertise of worldwide cultural 
and humanitarian issues. If you would like to read more about Dennis 
and his work at the Center, I encourage you to read Dr. John Noftsinger’s 
article on page 8.
Perhaps Dennis’ greatest legacy is the CISR/MAIC staff: Lois Carter Fay, 
Geary Cox, Suzanne Fiederlein, Carolyn Firkin, Nicole Neitzey, Daniele 
Ressler, Jennifer Risser, Heather Wilson and the Center’s student workers. 
Everyone here is dedicated to helping organizations and governments 
overcome post-conflict threats. In fact, one of our staff’s outstanding 
efforts is The Journal of ERW and Mine Action,  which you are holding 
in your hands or viewing online. This award-winning magazine is the 
longest continuous source of mine-action information in the world.
Eight years ago, I accepted an invitation to contribute an article to The 
Journal (Issue 6.3, December 2003) describing my landmine experience, 
which occurred when I was 31 years old. Following is an excerpt: 
It is with a grateful heart that these dreams have come true, so the smile 
was not wasted. When I wrote my first article, I never envisioned that I 
would one day join this prestigious organization. With a humble attitude 
and deep commitment to furthering CISR’s work while maintaining its 
quality, I am honored to say I am CISR/MAIC’s Director.  Stay tuned.    
PHOTO COURTESY OF MISSOURI STATE UNIVERSITY PHOTO SERVICES
Director’s Message
Laying there in the hot Somali sun on the hard sandy ground 
covered with sharp rocks with my mutilated, bloody feet on 
the driver’s seat—I had a smile on my face. Up to this point, I 
never thought about dying, but I was thanking God for what a 
wonderful and blessed life I’d had. As I spit up more blood and 
tried unsuccessfully to put my right foot back on, I asked God to 
let me live. I promised him that if I lived, I would pursue my real 
dreams: marrying Kim, having children with her and becoming 
a university professor. 
Dr. Kenneth R. Rutherford, Director
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as an independent journal, we provide topics that stim-
ulate conversations. We give the mine-action community a 
place to sound off. every issue brings us rants and raves, 
usually many more raves than rants. We are sharing one 
of them here.
I was dismayed to read Dennis Barlow’s editorial 
“Amending the Ottawa Convention: A Way Forward,” 
in the Winter 2009 edition of The Journal of ERW and 
Mine Action. The idea of weakening one of the core pro-
visions of this highly effective treaty should raise alarm 
bells throughout the mine-action community. The treaty 
as it stands provides the best protection for civilians liv-
ing in mine-affected countries without placing an undue 
burden on their governments.
Barlow argues that in order to meet their treaty ob-
ligations, States Parties must become “mine free” by re-
moving “every last landmine.” This is simply not true. As 
is clear from the treaty text, “mine 
free” is not the legal requirement. 
States must clear all anti-personnel 
mines only in known or suspect-
ed mined areas, not search every 
square meter of land to find the 
last AP [anti-personnel] mine. 
It is feasible to clear, or other-
wise release, all identified mined 
areas; indeed, 15 States Parties 
have done so, and several more 
are well on their way. 
In addition, Barlow seeks 
to frame the “mine safe” argu-
ment in humanitarian terms—
that clearing land near populated 
areas is enough to fulfill the pur-
poses of the treaty. That might be 
an appealing argument for those 
of us coming from a non-affected 
donor state, but what does “mine safe” or “impact free” 
really mean? Populations move over time, and mines 
can move under certain geographic or climatic condi-
tions. How can a country be considered truly safe when 
mined areas remain? Even in the Falkland/Malvinas 
Islands, there have been a number of occasions where 
people wandered into mined areas, escaping tragedy 
through luck alone. 
Moreover, the treaty also has disarmament goals that 
are relevant for Article 5. Keeping mines along a bor-
der or around a military base is effectively making use 
of those mines. They must therefore be removed or the 
state will be in noncompliance not only with its demin-
ing obligation, but also with the ban on use. 
The Mine Ban Treaty’s success to date is due in part to 
its clear and unequivocal language. Respecting the provi-
sions of Article 5 is time-consuming and expensive, but 
states have a right to aid, and if necessary, a deadline ex-
tension to ease the burden. So why introduce a loophole 
now? What is needed is not different language—and cer-
tainly not weaker language—but rather sustained efforts 
to increase resources, efficiency and political commit-
ment so that the job can be done “as soon as possible,” as 
the treaty requires.
~Tamar Gabelnick, ICBL 
Treaty Implementation Director
Editor’s note: Ottawa Con-
vention Article 5.1 states, “Each 
State Party undertakes to de-
stroy or ensure the destruction of 
all anti-personnel mines in mined 
areas under its jurisdiction or 
control, as soon as possible but 
not later than ten years after the 
entry into force of this Conven-
tion for that State Party.” Article 
5.2 states, “Each State Party shall 
make every effort to identify all 
areas under its jurisdiction or con-
trol in which anti-personnel mines 
are known or suspected to be em-
placed and shall ensure as soon 
as possible that all anti-personnel 
mines in mined areas under its jurisdiction or control are 
perimeter-marked, monitored and protected by fencing or 
other means, to ensure the effective exclusion of civilians, 
until all anti-personnel mines contained therein have been 
destroyed.” For the full text of the Ottawa Convention, vis-
it http://www.icbl.org/treaty/text/english.
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Please print clearly.
Do you read most of the articles in each issue of 
The Journal?
     Yes
     No
     Sometimes
Why or why not?
Which topics do you find most helpful?
Which sections of The Journal do you tend to read? 
(More than one answer is okay.)
     Letter from the Editor/Director
     Letters to the Editor (feedback) 
     Editorial
     Focus
     Feature
     Heroes
     Country Profiles/Organization Profiles
     Book Reviews
     Notes
     Research and Development
     Endnotes and Glossary
We Want to Hear from You
by Lois Carter Fay [ Center for International Stabilization and Recovery ]
The staff of The Journal of ERW and Mine Ac-tion is very interested in you, our subscribers, and what you think about our publication. 
We want to serve you better. We especially would like 
to learn what our subscribers like and dislike about 
The Journal.
We have therefore created a short survey—21 multiple-
choice and short-answer questions—to poll our reader-
ship on several topics. Your feedback will help us improve 
The Journal to provide information that is important and 
interesting to you. We believe it will take you 15 minutes 
or less to complete the survey.
If you have not already taken it electronically, please 
fill out the survey on the next few pages or take it online 
at http://maic.jmu.edu. Unless otherwise noted, please 
choose only one answer per question. 
If you are taking the survey using the hard copy, when 
you have completed it, please mail it or fax it to us before 
1 October 2010 (see contact details at the end of the sur-
vey). We thank you in advance for your feedback. 
The Journal of ERW and Mine Action Subscriber Survey
What new sections or topics would you like to see added? 
Which sections provide the least value? 
Do you share your copy of The Journal with others? 
     Yes
     No
If so, how many people do you share it with? 
Please provide the names and organization affiliations 
for the people you share it with. 
Have you ever been the author or co-author of an article 
in The Journal? 
     Yes
     No
If yes, please tell us about your experience with our staff: 
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Do you think the layout and design of The Journal make 
it easy to follow?
     Yes
     No
Please share your suggestions for improving the design 
and layout: 
What do you like best about The Journal? 
What do you like least about The Journal? 
From the time you receive e-mail notice that The Journal has 
been mailed, how long does it take the hard copy to arrive?
     Less than two weeks
     One month
     Two or three months
     More than three months
     Not applicable to me. I do not receive the e-mail 
     notification, or I do not know how long it takes to 
     arrive.
Which format do you prefer when reading The Journal—
hard copy or online?
     Hard copy
     Online
Why?
Do you read The Journal online (that is, while connected 
to the Internet)?
     Yes
     No
If yes, why?
How much time do you spend visiting/reading 
The Journal online each month?
     30 minutes or less
     1 hour
     1-3 hours
     More than 3 hours
Would you like The Journal to make its articles available 
online in PDF format?
     Yes
     No
     Doesn’t matter; HTML is fine
What features of The Journal’s, the Mine Action Informa-
tion Center’s (MAIC) or the Center for International Sta-
bilization and Recovery’s (CISR) Web sites do you use?
     Keyword search
     Past issues of The Journal
     ORDATA ID tool
     Global Mine Action Registry (GMAR)
     Research tools
     Job board
     Calendar
     Newsletters
     Other (please specify): 
How can we improve your experience at our MAIC/
CISR Web sites? 
What other comments would you like to share?
Would you or the organization you represent be inter-
ested in paying to advertise in The Journal?
     Yes
     No
     Unsure
If you answered “yes” or “unsure” to this question, please 
provide your name, telephone number and e-mail ad-
dress below so we can contact you.
 
What subscription fee would you be willing to pay to 
continue as a subscriber, while still supporting the 
growth of The Journal?
     US$0-9 per year
     US$10-20 per year
     US$21-25 per year 
     More than US$25 per year 
We would like to understand our subscribers. Please check 
as many boxes as necessary to tell us about yourself.
     Male
     Female
     Age 18–25
     Age 26–40
     Age 41–54
     Age 55 or older
     Work for a government ministry or agency
     Work for a mine-action center
     Work for a nongovernmental organization
     Work for a health-care or victim-assistance service
     provider
     Work for a training company
     Work for an academic institution
     Currently in the military
     Formerly in the military
     Work as a deminer
     Work in explosive ordnance disposal
     Work in development
     Work as a consultant 
     Located in Africa
     Located in Asia
     Located in Australia
     Located in Europe
     Located in Latin/South America
     Located in Middle East
     Located in United States or Canada
Thank you for taking the time to complete this sur-
vey! Please mail or fax it using the information below. 
If sending the hard copy via postal mail, be sure to in-
clude adequate postage.
Lois Carter Fay, Editor-in-Chief
Center for International Stabilization and Recovery
James Madison University
800 South Main Street, MSC 4902
Harrisonburg, VA 22807 / USA
Fax: +1 540 568 8176
Lois Carter Fay is Editor-in-Chief of The 
Journal of ERW and Mine Action and has 
also served as Project Manager at the 
Center on other publishing projects, in-
cluding To Walk the Earth in Safety. Prior 
to joining the MAIC in 2005, Carter Fay 
was self-employed as a marketing con-
sultant. She is an accredited public-
relations professional and holds a Bach-
elor of Arts in psychology from the 
University of Wisconsin-Milwaukee. 
Lois Carter Fay, Editor-in-Chief
The Journal of ERW and Mine Action
Mine Action Information Center
Center for International 
   Stabilization and Recovery
James Madison University
800 South Main Street, MSC 4902
Harrisonburg, VA 22807 / USA
Tel: +1 540 568 2503
Fax: +1 540 568 8176
E-mail: carterlx@jmu.edu
Web site: http://cisr.jmu.edu
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When I first met Dennis Barlow in the Senate Armed Services Conference Room on Capi-tol Hill in February 1996, he was dressed in 
his U.S. Army uniform. He had been summoned from 
his Pentagon office by Virginia’s Senior Senator John 
Warner to meet with James 
Madison University’s then- 
President Dr. Ronald Car-
rier and me. We engaged 
him in conversation, ex-
plained our purpose for the 
meeting and explored sev-
eral ideas.
JMU had developed a 
new Integrated Science 
and Technology curricu-
lum, and we were seeking a real-world, global, inter-
disciplinary and technologically challenging issue on 
which to focus. The global problem of landmines and 
Although the name later changed to the Mine Action 
Information Center and has now evolved into the Cen-
ter for International Stabilization and Recovery, the one 
constant over the last 15 years has been the humble and 
steady leadership of Dennis Barlow. Two and a half years 
ago, I was asked to supervise the MAIC; I readily accept-
ed the chance to work closely with Dennis and his tal-
ented staff, and ultimately to bookend his career at JMU.
I recently accompanied Dennis to Jordan to contrib-
ute to Jordan’s National Committee for Demining and 
Rehabilitation’s ERW training efforts the CISR/MAIC 
has been supporting. The skills that made him and the 
Center successful were on subtle, yet effective, display. 
As always, Dennis brought the right people together to 
move an issue forward, engaged the participants in live-
ly conversation about the issue, and then gently moved 
out of the way as others found solutions. Throughout 
A Tribute to Dennis barlow 
by John Noftsinger, Ed.D. [ James Madison University ]
explosive remnants of war was the perfect challenge for 
our new program to engage the university’s talented 
faculty, staff and students. 
As Assistant to President Carrier, I was tasked with 
conceptualizing and securing funding for a new center 
to address the landmine/
ERW-remediation issue. 
On learning that Colonel 
Dennis Barlow had retired 
from the U.S. Army and 
that he had an affinity for 
Civil War battlefields, the 
Blue Ridge Mountains and 
the Shenandoah Valley, I 
quickly moved to have him 
appointed as the founding 
Director of the Humanitarian Demining Information 
Center at JMU. It was a most fortunate decision for JMU 
and the global landmine community.
COL (Ret.) Dennis Barlow addresses the closing session of the Humanitarian 
Demining Planning Workshop in Bogotá, Colombia, 2009.
ALL PHOtOs COuRtesy Of MAIC
COL (Ret.) Barlow (left) at the 2001 Mine Action in Latin America 
Conference in Miami, florida, 2001.
COL (Ret.) Barlow (far right) with other participants on the Plaza 
de Bolivar in downtown Bogotá, Colombia, during the Region-
al seminar on Landmine Victims, facilitated by MAIC in 2003.
Good luck and farewell. Rest 
assured, you are leaving the 
role to one of the best.
- Lou McGrath, MAG, United Kingdom
Congratulations to you on a job 
well done, Dennis, and on your 
appointment, Ken. Best wishes 
to you both as you take up the 
next steps in your careers.
- Tim Caughley, UNIDIR, Switzerland
Having finished reading the 
latest edition (Fall 2009) of 
The Journal of ERW and Mine 
Action, I had an unexpected 
thought that I should write 
to you and your associates to 
thank you for the information, 
insight and great stimulus that 
The Journal has been for me 
over the 15 years [that[ I, 
[like Dennis Barlow[, have been 
involved with the Ban Mine 
Campaign. Although I have [also[ 
moved on, I still try to be of 
assistance from the sidelines 
to both the Thailand Mine 
Action Center and the Thailand 
Campaign to Ban Landmines. 
[- Emilie Ketudat, TCBL, Thailand 
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his long and distinguished ca-
reer, he solved many delicate 
and diplomatic challenges with 
this understated, deliberate ap-
proach. On the other hand, he 
could also be blunt and point-
ed in private, including—and 
especially with—his supervi-
sors. I learned to appreciate and 
seek his honest and experienced 
counsel.
Dennis creatively built a 
community of practice in this 
challenging and important 
area. The CISR/MAIC is high-
ly regarded as a hub for knowl-
edge and information about 
landmines and ERW. The Jour-
nal and the CISR/MAIC Web sites 
vividly illustrate the organization’s 
success. Over and over, the MAIC 
and Dennis Barlow have been sought 
out to lead conferences and work-
shops, develop curricula and infor-
mational materials, and do whatever 
is necessary—wherever necessary—
to move mine action forward. His 
recent work with the Humanitari-
an Demining Workshop in Bogotá, 
Colombia, and multiple projects in 
Amman, Jordan, are capstones on 
an illustrious, global career and just 
the tip of the iceberg of Dennis’ and 
MAIC’s efforts. 
All told, Dennis has overseen 
more than US$15 million in projects 
at CISR/MAIC since 1996. While 
this sum may not necessarily inspire 
“shock and awe,” one must remem-
ber that CISR/MAIC has worked 
with dozens of organizations and 
governments, conducted trainings 
COL (Ret.) Barlow (right) turns over the reins of MAIC/CIsR to 
Dr. Ken Rutherford, february 2010.
Participants and MAIC staff during the 2006 united Nations Development Programme-
funded senior Managers’ Course in Mine Action, hosted by MAIC at James Madison 
university. COL (Ret.) Barlow is standing in the last row, far right.
I much enjoyed your friendship, dedication to mine action 
and, most importantly, your honesty over the years we 
worked together. Yes, you did meet some scoundrels--didn'[t 
we all? But far more in number were the truly committed, 
well-meaning guys and girls that dug in and worked hard 
in spite of the politics, bureaucracy and backstabbing 
that seemed to come with the environment. It looks like 
you have chosen your successor well. I salute you. 
[ - Jim Prudhomme, formerly with UNDP Mine Action, 
Senior Technical Advisor 
for hundreds involved in mine ac-
tion, and engaged in mine-risk- 
education and victim-assistance 
work that will benefit thousands.
Dennis is always quick to credit 
the excellent staff he has assembled, 
but it takes vision, leadership, cre-
ativity and a tireless spirit at the top 
to build the world-class program he 
has. Dennis never sought the lime-
light and was always willing to take 
a back seat, generally insisting that 
somebody else should be at the head 
table. However, today I would like to 
take the opportunity to laud him as 
he deserves.
After 15 years of dedicated ser-
vice, Dennis retired on 1 February 
2010. He leaves a strong program 
with the CISR/MAIC and an ex-
citing new platform with the Cen-
ter in the capable hands of Dr. Ken 
Rutherford, who is already making 
his mark. Dennis also leaves an im-
portant example to JMU of how to 
develop and sustain a distinguished 
international program, and how to 
develop a global community of prac-
tice around a vital humanitarian is-
sue. The readers of The Journal will 
know best about the vibrant com-
munity of practice Dennis has em-
powered and nurtured. It is time 
for Dennis Barlow to take a much-
deserved bow for this tremendous 
body of knowledge he has spear-
headed in the international com-
munity. He will be missed but not 
forgotten as we work together to al-
leviate the effects of war.
Editor’s Note: Contrary to the 
assertion made in several of the 
callouts from well wishers, neither 
The Journal of ERW and Mine Ac-
tion, nor the Center for Interna-
tional Stabilization and Recovery 
promote the mine ban or any other 
issue. By publishing comments pro-
vided to us by our faithful readers, 
we present both sides of arguments, 
objective information and topi-
cal issues, and allow our readers to 
form their own opinions.
A word of thanks and 
appreciation to Dennis Barlow 
and his colleagues and their 
predecessors at James Madison 
University for the years 
of service to the community 
working for a ban on landmines, 
for the promotion of mine 
clearance, and especially for 
their support of the survivors 
through The Journal. Welcome to 
Ken Rutherford, already 
known and well-respected.   
-[Patricia Pak Poy, 
Australian Network to Ban 
Landmines, Australia 
John B. Noftsinger, Jr., Ed.D., is the Vice 
Provost for Research and Public Service 
at James Madison University. Prior to 
this position, he served as the Associate 
Vice President of Academic Affairs for 
Research and Public Service for nine 
years. Additionally, Noftsinger serves 
as Executive Director of the Institute for 
Infrastructure and Information Assurance 
and Professor of Integrated Science and 
Technology and Strategic Leadership. 
He also serves as President and Chair 
of James Madison Innovations. He has 
spearheaded the successful development, 
funding and implementation of a variety of 
key programs at JMU, including the Center 
for International Stabilization and Recovery.
John B. Noftsinger, Jr., Ed.D.  
Vice Provost for Research    
   and Public Service
James Madison University
800 South Main Street, MSC 4107
Harrisonburg, VA 22807 / USA
Tel: +1 540 568 2700
Fax: +1 540 568 1784
E-mail: noftsijb@jmu.edu
Web site: http://www.jmu.edu/research
Goodbye, Dennis. You are 
really a trustworthy man 
who served the MAIC 
very well. I feel very 
sad for your retirement. 
 - Mohamed Ould Nema 
National Chief of Staff, 
Organizing and Planning 
Bureau, Mauritania
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Cambodia’s population includes an es-timated 43,926 landmine survivors.1 After suffering from nearly three 
decades of conflict, Cambodia is one of the 
countries most severely affected by landmines 
and explosive remnants of war. During the 
Khmer Rouge regime, the health-care system 
was destroyed and the majority of Cambodia’s 
educated citizens were murdered, were killed 
through forced labor, or fled the country. As 
a result, when the Cambodia Trust opened its 
first rehabilitation center in 1990, there were 
no qualified Cambodian prosthetists/ortho-
tists. This shortage severely hindered the devel-
opment of sustainable, low-cost rehabilitation 
services for the large numbers of amputees and 
other persons with disabilities. 
Another major barrier in Cambodia to land-
mine survivors’ reintegration into their com-
munities is the discrimination they continue 
to face at every level of society. The presence of 
extreme poverty, prejudice and cultural taboos 
means that PWDs are often viewed as noth-
ing more than a burden on their families and 
society. Frequently excluded from education 
and job opportunities, PWDs who lack support 
have little chance of employment and remain 
trapped in the cycle of poverty.
Evolution of Rehabilitation Services
The Cambodia Trust was founded in 1989 
in response to a request by Prime Minister 
building the foundation for   
    Sustainable Prosthetic and
    Orthotic Services in Cambodia
 by Michael Scott [ The Cambodia Trust ]
The Cambodia Trust was formed in 1989 to meet the rehabilitative needs of Cambodia’s 
many landmine survivors. Five years after its inception, the Trust helped establish the 
Cambodian School of Prosthetics and Orthotics, which has since provided invaluable 
services to Cambodia’s landmine survivors. This article explores the various ways 
rehabilitation services are being strengthened in Cambodia through this school and its 
partnership with other organizations. 
Samdech Hun Sen for help to address the plight 
of the country’s amputees. In the early 1990s, 
several organizations provided survivor assis-
tance in Cambodia, including the American 
Friends Service Committee, the American Red 
Cross, Handicap International Belgium, Hand-
icap International France, the Internation-
al Committee of the Red Cross, and Veterans 
International. At that time, several countries 
still considered prosthetics and orthotics to be 
a craft instead of a profession, and there were 
no prosthetics/orthotics standards required 
by law. Consequently, some of the survivor- 
assistance organizations used local materials 
such as leather and bamboo to create the assis-
tive devices, while others used thermo-plastics 
and total contact sockets, along with proper 
alignment and training. 
Two key initiatives encouraged cooperation 
between the organizations:
1. The ICRC established a factory in Phnom 
Penh to provide prosthetic and orthotic 
A landmine survivor’s feet next to a landmine.
PHOtO COuRtesy Of WeNDeLL PHILLIPs/CIDA
components (using polypropyl-
ene technology) free of charge 
to all physical rehabilitation cen-
ters in Cambodia. This initiative 
greatly encouraged the adoption 
of common standards of tech-
nology across the country.
2. The Cambodia Trust, in con-
junction with AFSC, estab-
lished the Cambodian School 
of Prosthetics and Orthotics 
in Phnom Penh in 1994. The 
school aims to provide interna-
tionally recognized prosthetic 
and orthotic training for Cam-
bodians, thereby helping to build 
the foundation as a sustainable, 
locally-run physical-rehabilitation 
service for landmine survivors 
and disabled persons.
These steps allowed the various 
organizations to agree on common 
standards of conduct and education-
al training in prosthetics/orthotics. 
The first tentative steps have been 
taken toward closer institutional 
involvement with the Cambodian 
government. Various organizations 
encourage the Cambodian gov-
ernment to take responsibility for 
the rights and rehabilitation of the 
country’s disabled citizens. While 
progress has been made, this process 
still has a long way to go.
CSPO’s Impact in Cambodia
Five partner organizations cur-
rently support the 11 physical- 
rehabilitation centers in Cambodia; 
three of the centers are managed by 
the Cambodia Trust and the other 
eight are managed by the partners. 
Today, all prosthetic/orthotic ser-
vices in Cambodia are delivered by 
graduates from CSPO. Developing 
this capacity has reduced reliance 
on expatriate expertise and helped 
to develop technically sustainable 
physical-rehabilitation services in 
the country.  
As of 2009, 94 Cambodians have 
graduated from CSPO, many of 
whom are employed in physical
-rehabilitation centers across the 
country.  Nineteen of CSPO’s gradu-
ates have now earned bachelor’s de-
grees outside of Cambodia as part 
of an initiative to develop regional 
professionals as leaders and educa-
tors. This trend marks the next step 
in CSPO’s sustainability, with bach-
elor’s degree holders taking over
 from expatriate lecturers and 
managers, enabling the school to 
localize its staff and reduce costs.
Beyond Cambodia: A Regional Role
Since CSPO was accredit-
ed as a Category II2 training cen-
ter by the International Society 
for Prosthetics and Orthotics in 
1999, CSPO has offered training to 
students from other low-income 
countries in the region. Currently, 
CSPO trains students from 11 na-
tions: Cambodia, Democratic Peo-
ple’s Republic of Korea, East Timor, 
Cambodian School of Prosthetics and Orthotics
the cambodian school of Prosthetics and orthotics is the only pros-
thetics and orthotics school in the world with iso 9001:2000 certifica-
tion. this quality-management standard helps to build technical and 
managerial sustainability by establishing processes that focus on con-
tinuous improvement and the satisfaction of its students and PWDs 
who seek its aid. 
courses at csPo are instructed in english and foreign students under-
take local language classes in order to be able to communicate with 
cambodian PWDs during their practical work. the csPo course is a 
three-year, full-time program that accepts a maximum of 14 students 
for each intake year. students spend approximately one-third of their 
time learning theory and two-thirds of their time learning clinical and 
technical procedures. a functioning rehabilitation center is attached to 
the csPo, providing a structured and real-life learning environment for 
students. third-year students complete their clinical placement in the 
rehabilitation center. student fees are provided by international and 
philanthropic organizations and individual donors with an interest in 
prosthetics and orthotics.
csPo has received support from several international donors, most 
notably the Nippon Foundation of Japan, which has also supported 
the establishment of the schools of prosthetics and orthotics in sri 
Lanka and indonesia in partnership with the Ministry of Health and the 
cambodia trust. in addition, csPo receives financial support from the 
United Kingdom Department of international Development. 
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Indonesia, Iraq, Lao People’s Dem-
ocratic Republic, Nepal, Pakistan, 
Papua New Guinea, the Philippines 
and Sri Lanka. Of CSPO’s students, 
41 percent are women and 11 per-
cent are persons with disabilities.
The Cambodia Trust is now ex-
porting the CSPO model to oth-
er conf lict- and poverty-affected 
countries in the region, with 
schools in Indonesia and Sri Lan-
ka established and funded by The 
Nippon Foundation of Japan. Fur-
ther expansion to the Philippines is 
under consideration. The Cambo-
dian prosthetists/orthotists trained 
Cambodia Mine Victims Information System
the cambodia Mine Victims information system is one of the lead-
ing casualty collection systems in the world. cMVis was established 
in 1994 by the cambodian red cross and Handicap international to 
provide continuous and systematic collection, analysis, interpretation 
and dissemination of information about casualties due to landmines, 
unexploded ordnance, improvised explosive devices and abandoned 
explosive ordnance. the data is obtained through a chain of opera-
tions that begins with an expansive volunteer network at the commu-
nity level and ends with the dissemination of the data to the end-users. 
a positive development in cambodia during the last decade has been 
the significant drop in the number of victims of landmines and UXo re-
ported and recorded by cMVis.3 
at CSPO are now playing an active 
role in this expansion through staff 
exchanges. 
Conclusion
With 15 years of prosthetic/
orthotic education experience, 
CSPO is helping to meet the need 
for prosthetic/orthotic education 
in low-income countries where this 
training is not available. This edu-
cation enables thousands of people 
with disabilities in these countries to 
receive prosthetic and orthotic serv-
ices each year. In total, 143 gradu-
ates have completed their training 
at CSPO and are now working in 
the profession in their home coun-
tries such as Afghanistan, Burma/
Myanmar and Iraq. With the spread 
and development of CSPO training 
methods, the number of profession-
als will continue to grow, as will the 
number of landmine survivors and 
persons with disabilities that receive 
their invaluable aid. 
See Endnotes, Page 82 
four prosthetists/orthotists with a prosthetic limb.
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Victims of landmines and UXo in cambodia
The Geneva International Centre for Humanitarian Demining has devel-oped an Evidence Assessment Model 
that may form part of a wider Non-technical 
Survey and enable decisions about when it is 
appropriate to release land by Non-technical 
Survey and when/how much Technical Survey 
is required. The first model was created in col-
laboration with Norwegian People’s Aid to en-
hance NPA’s land-release approach in Angola. 
A second, similar model was developed in sup-
port of the Cambodian Mine Action Centre’s 
land-release approach in Cambodia. 
Although these models are in use and work-
ing fairly well, the GICHD wanted to test the 
quality of the model to ensure the validity of 
its logic procedures and develop an improved 
interface. The primary objective was to devise 
a credible, practical and user-friendly mod-
el for Non-technical Survey by August 2009. 
The project was a joint effort between the De-
partment of Computer and Systems Sciences of 
Stockholm University and the GICHD, and it 
was partially funded by the Swedish Program 
for Information and Communication Technol-
ogy in Developing Regions. GICHD asked the 
decision-analysis experts of the DECIDE Re-
search Group at Stockholm University to assist 
with the project.
The project was initiated in March 2009, and 
the first phase was completed in September 2009, 
Non-technical Survey: A Model 
    for Evidence-based Assessment
by Aron Larsson and Love Ekenberg [ Stockholm University ]
and Åsa Wessel and Håvard Bach [ GICHD ]
In an ongoing effort to improve the Non-technical Survey, the Geneva International 
Centre for Humanitarian Demining teamed with Stockholm University to create an 
enhanced version of the Cambodia Mine Action Centre’s Evidence Assessment 
Model. The aim of the project was to make the existing model more user-friendly and 
modify the current standards for assessment of mine-affected land. CMAC is testing a 
revised model to ensure that it meets the needs of their Non-technical Survey teams.
with the delivery of a revised CMAC Evidence 
Assessment Model to be used in pilot cases 
in Cambodia. 
The Context and Work Process
The model is designed as a complementary 
tool in the existing process in which a team of 
field operators collects and analyzes informa-
tion about an area suspected to be contaminat-
ed by landmines. Traditionally, the decision on 
whether an area can be released from suspicion 
of mines without any further mine-action sup-
port has been made by the field operator, based 
on personal experience and conviction. This 
method has often caused conservative deci-
sions because it has been far easier and less risky 
for the survey teams to classify land as mine-
suspected areas as opposed to “mine free” areas. A 
credible evidence-assessment model that shifts 
liability from the operator to the model, or the 
underlying concept, will encourage more ap-
propriate decisions. 
The model described in this article rates the 
importance, or value, of each individual piece 
of evidence about the mine threat provided by 
various informants. The model further con-
templates the degree of trust in, or credibility 
of each source of information. If the credibil-
ity of an informant is low, the evidence weight 
will be reduced and will consequently contrib-
ute less to the final survey conclusion. 
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When organizations use the model, the burden of 
making the final decision rests less on the experience of 
the individual field operator and more on the embodied 
model assessment and recommendation. Using the mod-
el further ensures that every step of the survey process 
is thoroughly analyzed, evaluated and documented. A 
clear order trail is crucial and will further enable appro-
priate quality assurance and other follow-up if required.
Prerequisites and model requirements. An evidence-
assessment tool needs to fulfill a number of requirements: 
• The properties of the method should be defined, in-
cluding limitations and underlying assumptions. The 
method should therefore conform to an established set 
of evidence-assessment principles since doing so will 
enhance the credibility of the model, facilitate com-
munication about it with other mine-action specialists, 
and facilitate future reviews and modifications. 
• The rules that regulate the final output should reflect 
an intuitive behavior to represent the view of expe-
rienced survey teams and ensure a high credibility 
among users. 
• The method should support means for sensitivity 
analyses and “what-if” questions. 
• It should be possible to adapt the model to different 
conditions, as the significance of different informa-
tion sources may vary between different regions or 
countries. For instance, landmine records showing 
the type of mines and their specific location are 
sometimes available after a conf lict, but the qual-
ity of these records may vary considerably between 
countries. Identical input statements from differ-
ent areas should not necessarily generate the same 
recommendations.
The challenge is thus to select a suitable approach for 
the assessment. T. Denoeux discusses one approach that 
employs methods from the area of pattern classification 
in “Analysis of Evidence-Theoretic Decision Rules for 
Pattern Classification.”1 It does not currently seem to be 
applicable in the context of operational mine action, al-
though it would be theoretically appealing to explore it. 
We argue that a more applicable method should enable 
the elicitation of knowledge and experience from the lo-
cal population, the military, land users and mine-action 
experts, and should allow user-friendly adaptations. A 
user-friendly model with a user sheet that accommo-
dates individual evidence from informants has thus 
been developed in Microsoft Excel, which is easily avail-
able and will only require basic computer skills.
The proposed model. The proposed Evidence 
Assessment Model is based on traditional input- 
output assessment and classification, employing a for-
malized “recommendation rule” that proposes the next 
minimum mine-action requirement from a set of pre-
defined recommendations. The model thus uses a well-
established and easy-to-understand methodology. 
GICHD, Stockholm University and CMAC agreed to 
employ methods from multi-attribute decision theory, 
since the current approach for Non-technical Survey 
conformed to the use of numerical weights representing 
the relative importance of different sources of informa-
tion. Typical for multi-attribute decision-making is the 
use of several attribute-specific values being aggregated 
using additive attribute weights.2 
In the CMAC model, the aim has been to associate 
each sector Si with a sector value v(Si) used for the classi-
fication of sectors.3 We propose a method for the classi-
fication of sectors that are defined in an attribute-value 
space, where the sector value should be the result of an 
aggregation of values on evidence attributes. This meth-
od would enable simple and useful means for sensitiv-
ity analysis and model adaptations while maintaining 
the look and feel to which CMAC has been accustomed, 
with some improvements where needed. The simplicity 
of the model will thus be maintained, but the transpar-
ency and usefulness would improve. The model has also 
been designed to accommodate more advanced future 
methods for coping with uncertain information and 
vague assessments and risks.
Input statements. Input statements are entered into 
the model by field operators or by personnel who receive 
the reports from the field. Each statement is the result 
of obtained external information and information from 
field interviews with the population, police, military or 
other sources. A statement will either support the con-
clusion that an area is mined (hazardous) or mine-free 
(not hazardous), i.e., a statement will either belong to the 
statement set “pro-mines” M+ (supporting the presence 
of mines) or the statement set “con-mines” M- (support-
ing the absence of mines). Each statement corresponds 
to a certain sector of interest, an evidence attribute and 
a confidence assessment. 
An evidence attribute is associated with a numeri-
cal weight, reflecting the strength (or importance) of 
this evidence, such as to what extent evidence supports 
the presence of mines in the area or not. The value of 
the different weights depends on whether the statement 
belongs to M+ or M-. Mine maps showing the presence 
of mines could, for example, be regarded more impor-
tant (evidence of presence of mines) than mine maps 
showing no mines in certain areas (evidence of absence 
of mines).
An evidence attribute can be adjusted by the field 
operator based on the perceived credibility of the in-
formation source. One statement does, for example, ad-
dress “mine maps/records from military or police.” If 
the investigator has access to maps that indicate an area 
is mined and the maps are considered accurate and reli-
able, this evidence attribute is either marked as “high” 
credibility or “low” credibility—the latter if the map 
is inaccurate but yet exists. In summary, each 
statement (sj):
• Belongs to the set M+ (pro-mines) or the set M- 
(con-mines). 
• Has an associated numerical weight wij assigned to an 
evidence attribute (ii) and each pair (ii, sj). In the cur-
rent model, weights are assuming a value within the 
interval [0, 10], reflecting the importance of this piece 
of evidence relative to other information, for the clas-
sification of a sector.
• Is associated with a level of source credibility (cj). 
In the current model, source confidence may assume 
a   value within the interval [0, 10]. However, the user is 
restricted to assign the type of information as “high” or 
“low” (credibility of informant/information). The values 
are predefined. “High” is always given a predefined val-
ue of 10,4 while the value for “low” may vary between 
1 and 9 depending on to what degree the reduced cred-
ibility of the informant/information is considered to in-
fluence the value of the evidence, represented as source 
confidence. The lower the predefined value is for a “low” 
credibility statement, the more impact it has on the 
overall confidence rating from a particular source.  If an 
evidence attribute has no statement, it is assigned a con-
fidence value of 0. 
Sector value and model output. The aggregation of 
information that provides a sector value is straightfor-
ward. Each pair (ii, sj) is assigned a weight wij  [0, 10]. 
The weights are then subject to normalization so that 
                                ,  or the sum of all ωij will add up to 
1. The aggregated value (V(S)) of a sector (S) is obtained 
from the difference between the weighted sum of confi-
dence values belonging to M+ and M- respectively. It fol-
lows that V(S) is within the interval [-10, 10].
The output is ultimately a recommendation for the 
next step required in the land-release process, typical-
ly a level of Technical Survey or clearance. In the cur-
rent model, the recommendation rule is based on a set 
of thresholds for different intervals, each representing 
conclusions from the Non-technical Survey Evidence 
Assessment. The current interval thresholds are shown 
in Figure 2 (see next page).
The recommendation may also be dependent on oth-
er criteria besides the sector value alone. For instance, 
a recommendation stemming from a high-confidence 
figure 1: excerpt from the user sheet. A “y” in the cell is an added statement.
ALL gRAPHICs COuRtesy Of tHe AutHORs/CIsR
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conclusion may be dependent on whether the field oper-
ator has entered a sufficient number of high-confidence 
statements in the model. In other words, a recommenda-
tion cannot be based upon a high-confidence conclusion 
if there are too few high-confidence statements entered 
into the model by the field operator.
Conclusion
The model is currently being subjected to pilot test-
ing by CMAC. If the pilot proves successful, the under-
lying idea of employing formal methods for making 
more appropriate Non-technical and Technical Survey 
decisions will be further refined. CMAC is one of sev-
eral organizations that currently conducts a “Base Line 
Survey” with the aim of resurveying all areas suspect-
ed to be mined in Cambodia for better allocation of 
demining assets. The model is now used by all 13 CMAC 
Non-technical Survey teams as an integrated part of the 
BLS. Pending the results from Cambodia, the concept 
may well be introduced in other mine-affected countries. 
figure 2: thresholds used in current model.
figure 3: example of a CHA with proposed classified sectors.
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There are, however, some challenges 
that need to be addressed, including 
the following issues and questions: 
• Weights, thresholds and con-
fidence values are predefined. 
They should be reviewed and 
possibly revised for each indi-
vidual case (country). 
• Which parameters are most im-
portant when conducting sen-
sitivity analyses and should the 
analyses be mandatory?
• Are there prominent dependen-
cies between evidence attributes? 
If so, what is the impact of these 
dependencies and how may they 
be assessed by the field operator 
and addressed in the model? 
• Are there any uncertainties 
and inaccuracies in the input 
statements? 
Preliminary results from the pi-
lots have highlighted a need to en-
sure that:
• Each Confirmed Hazard Area is 
divided into sectors properly. If 
this division is not done well, the 
model may not work as intended.
• The questioning technique of the 
survey team is robust enough to 
gain all the available informa-
tion. Too little information will 
just result in a default “normal” 
Technical Survey.
• In addition to seeking evidence 
to confirm an area is a mine-
field, the survey team now seeks 
counter-evidence to disprove 
this notion. This is a big mind-
set change because a survey team 
will now be inclined to take into 
account “evidence” supporting 
the statement that the area is not 
a minefield, rather than only put-
ting focus on searching for evi-
dence that an area is mined. 
See Endnotes, Page 82 
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Following the collapse of the Soviet Union in 1991 and the subsequent with-drawal of Soviet troops, Azerbaijan de-
clared its independence. As the Soviet Army 
withdrew, it destroyed a military ammunition 
warehouse, the largest in the South Caucasus 
region, in the village of Saloglu. The explo-
sions lasted one week, scattering thousands of 
pieces of unexploded ordnance over an area of 
more than 40 square kilometers (15.44 square 
miles), posing serious humanitarian, environ-
mental and socioeconomic threats to the local 
population.1 While scavenging for metals dur-
ing unauthorized access to the territory, the 
local people became the victims of various in-
After the withdrawal of Soviet troops from Azerbaijan and the subsequent destruction 
of an Azeri ammunition warehouse, a large portion of the southern region was 
contaminated by unexploded ordnance. Following an incorrect initial estimate and 
the obstacle of lack of funds, the Saloglu Project, a partnership among NATO, its 
Maintenance and Supply Agency, and the Azerbaijan National Agency for Mine Action, 
was undertaken to clear the UXO. There is still work to be done, but much has already 
been accomplished.
by Perviz I. Gidayev [ Azerbaijan National Agency for Mine Action ]
The Saloglu Project 
cidents. The incidents caused approximately 
50 casualties and the dispersed UXO following 
the warehouse explosions disabled more than 
100 people.
Responding to the appeals of local author-
ities in 2001, an operation group from the 
Azerbaijan National Agency for Mine Ac-
tion entered the contaminated area to investi-
gate the situation. As a result of the technical 
investigation completed in 2003, an area of 5.7 
square kilometers (2.2 square miles) was reg-
istered as contaminated. In 2004, ANAMA 
started clearance operations, and in December 
2005, a joint NATO and ANAMA project be-
gan to detect and destroy all surface and sub-
the area surrounding the military ammunition warehouse before clearance.
ALL gRAPHICs COuRtesy Of tHe AutHOR
surface UXO in the contaminated 
areas.2 The project envisaged clear-
ing 568 hectares (1,404 acres) of the 
most contaminated land surround-
ing the military base in 16 months 
with support from Azerbaijan, as 
well as Australia, Finland, Luxem-
bourg, Norway, Turkey, Switzerland, 
the United States and the United 
Nations Development Programme.
Soon after the initiation of the 
project, it became clear that the 
contamination was far worse than 
originally anticipated, and due to 
financial difficulties, the opera-
tion was temporarily suspended. In 
order to resume clearance opera-
tions, ANAMA began negotiations 
with various institutions, including 
the NATO Maintenance and Sup-
ply Agency. The discussions with 
NAMSA resulted in the emergence 
of donor states and contracts, en-
abling the renewal of clearance op-
erations. The reassessment of the 
Saloglu Project by NATO, NAMSA
and ANAMA determined that the 
task would require significantly more 
time to complete, and a decision was 
made to divide the project into two 
zones in accordance with the level 
and complicacy of the impact. Clear-
ance operations were divided into 
three phases.3 The first phase of the 
project covers the surface and sub-
surface of the less-affected area of 
the Green Zone, territories where 
ANAMA previously performed 
clearance operations itself, and the 
surface clearance of the highly af-
fected Red Zone—remaining ter-
ritories that were not subject to 
clearance and are planned for clear-
ance operations in the second phase. 
Information about the phases is de-
tailed in Figure 1 (see next page).
The areas to be cleared were fur-
ther categorized depending on their 
level of impact and perceived clear-
ance levels. In the first category, it 
was determined that the area was 
impossible to clean manually. In the 
second category, it was determined 
today, clearance staff are faced with the challenges of digging and manual excavation.
Continued on page 23
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that the area could be cleared by 
applying a manual-excavation 
method, and in the third category 
it was determined the UXO in the 
area could be detected with signals 
by using a magnetic locator device. 
This categorization was specific to 
the Saloglu Project. 
Special equipment was needed 
to clear the area in the first catego-
ry, and this equipment was provided 
after special negotiations held with 
NAMSA. ANAMA’s EOD Group 
has carried out the destruction of 
the stored ammunition in a shorter 
time period by destroying UXO only 
one day per week, rather than the 
previous every day explosions, and 
is currently continuing its activity 
by getting involved with the clear-
ance operations. 
Standard Operating Procedures
There is an international stan-
dard operating procedure used in 
relation to battle-area clearance.4 
The document says the detected 
UXO should be approached from 
behind at a 45-degree angle. Ap-
proaching UXO in this manner, 
however, is impossible in the unex-
ploded ammunition storage area be-
cause there are two to three pieces 
of UXO per square meter. Therefore, 
the methods applied during opera-
tions were written and documented, 
then approved by the ANAMA Di-
rector; later the opinion of NAMSA 
staff was sought. Thus, standard op-
erating procedures are available for 
the exploded storage area, reflecting 
surface and subsurface clearance 
operations. The application of the 
SOPs for the clearance of UXO in the 
Saloglu Project proved to be in-
effective in clearing the exploded 
ammunition storage areas. There-
fore, groups conducting the area’s 
clearance activity prepared, ap-
proved and added amendments to 
the SOPs specific to dealing with the 
exploded ammunition storage ar-
eas and clearance operations in the 
Saloglu Project.
During the warehouse explo-
sions, a great number of bomb frag-
ments spread to the surrounding 
area. Consequently, the level of met-
al contamination in the area is high-
er than in other war-affected areas. 
It is impossible to use a magnetic lo-
cator (to detect ferrous objects). In 
metal-contaminated areas, the mag-
netic locator not only transmits sig-
nals from subsurface ammunition 
(objects), but also from all ferrous 
objects. To avoid missing ammuni-
tion lying subsurface in high metal-
contaminated areas, all the territory 
is excavated manually. The manual 
excavation method is still applied 
80 percent of the time to those 
areas contaminated with high lev-
els of metals. When an explosion 
occurs, bombs and fragments are 
strewn across the surface but can 
also be buried up to five meters (16 
feet). Subsequently, excavation of 
missiles five meters (16 feet) un-
derground affects the success and 
amount of time it takes to complete 
the project. Missiles with a length 
of 2.75 meters (9 feet) are excavat-
ed and removed from a depth of five 
meters, and moreover, missiles with 
a length of 4.7 meters (15 feet) are 
excavated from a depth of five me-
ters in a   similar way. 
Conclusion
Currently, 72 operators are work-
ing on the Saloglu Project. An area 
of 484 hectares (1,196 acres) has 
been cleared and 552,857 pieces 
of UXO, as well as more than 250 
types and models have been detect-
Perviz I. Gidayev is currently the 
ANAMA UXO Operations Officer. He 
is also pursuing a master’s degree in 
economics and management at Azerbaijan 
State Agrarian University in Ganja.
Perviz Gidayev
UXO Operations Officer 
ANAMA 
60 str. Ibrahimpashpa Dadashov
5th Floor
Baku AZ1108 / Azerbaijan
Tel: +994 124 973 851, 125 619 542
Fax: +994 124 974 427
E-mail: pervizgidayev@gmail.com
Web site: http://anama.gov.az
ed, with 44.8 metric tons (49.4 U.S. 
tons) of explosive fragments having 
been burned The project anticipates 
clearance of a total of 568 hectares 
(1,404 acres), leaving 84 hectares 
(208 acres) remaining to be cleared. 
The clearance operations carried out 
within the scope of the Saloglu Proj-
ect are planned to conclude in the 
first part of 2011.
See Endnotes, Page 82 
total area of implementing project 5,683,769 m2
Duration of the first phase 13 December 2005 - 31 May 2007
area cleared subsurface: 3,281,042 m2; surface: 2,402,727 m2
UXo found 236,962 pieces (6,416 of them containing white phospho-
rous)
Demolished 46,081 pieces (540 of them containing white phosphorous)
Before starting the second phase, 190,881 pieces of UXo found and removed during first phase were stored at the 
field temporary storage facilities for future demolition.
Duration of the second phase 01 June 2007 - 31 January 2009
area cleared subsurface: 1,050,942 m2
UXo found 92,572 pieces (514 of them containing white phosphorous)
Demolished 191,201 pieces (6,347 of them containing white phospho-
rous)
Before starting the third phase, 92,252 pieces of UXo found and removed during the second phase were stored at the 
field temporary storage facilities for future demolition.
Duration of the third phase 01 april 2009 - april 2011
area to be cleared subsurface: 1,132,198 m2
figure 1: Phases of the saloglu project. the green shading identifies the territories where clearance operations have already been 
completed in each phase and the red shading shows the area that remains to be cleared.
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MAG (Mines Advisory Group) de-fines impact assessment as “the sys-tematic analysis of the lasting or 
significant changes—positive or negative, in-
tended or not—in people’s lives brought about 
by MAG’s action and/or a series of actions.”1 
MAG believes that mine action is not just about 
removing landmines and explosive remnants 
of war, but also enabling positive change in the 
lives of affected communities, contributing to 
the alleviation of poverty and promoting so-
cioeconomic development. However, effectively 
measuring the impact of mine-action interven-
tions in post-conflict environments presents 
a considerable challenge. MAG already docu-
ments changes in the lives of selected benefi-
ciaries and projects through case studies, and 
the majority of MAG programs include sim-
ple post-clearance assessments to ensure that 
cleared land is being used as anticipated and by 
the intended beneficiaries. However, the chal-
lenge still remains to develop a tool that can 
systematically assess the long-term impact of 
MAG’s work in local communities and that can 
be used consistently in a variety of program-
matic and operational contexts.
Conceptual Frameworks
The PCIA methodology was developed by 
MAG and draws on two existing models: the 
Post-conflict Impact Assessment 
    in Cambodia 
by Ruth Bottomley and Phuong Ponha [ MAG Cambodia ]
This article presents a pilot study that tested the Post-conflict Impact Assessment 
methodology conducted by MAG Cambodia (Mines Advisory Group Cambodia) in the 
first quarter of 2009. Funded by the United Kingdom Department for International De-
velopment, the pilot was implemented to gauge the suitability and effectiveness of 
the PCIA methodology to collect impact-assessment data related to MAG’s humani-
tarian mine-action activities. This article describes the methodology, outlines the pro-
cess of the pilot study and concludes by discussing the findings that emerged from 
the pilot, which are currently helping to inform the development of a MAG impact-
assessment tool. 
Department for International Development 
Sustainable Livelihoods Framework and the 
Livelihood Assets Status Tracking System de-
veloped by the University of Manchester.2,3 
The SLF allows analysis around the five capi-
tal livelihood assets (human, natural, physi-
cal, financial and social), which together form 
a household’s asset base, demonstrating that 
the ability or inability to access these assets im-
pacts the livelihood outcomes of the poor.2  The 
more access a household has to a range of assets, 
the greater its asset base, and the less vulnera-
ble it is to shocks and disasters, and vice versa. 
The access that households have to the capi-
tal on which they base their livelihood strate-
gies may in turn be restricted or enhanced by 
societal structures and laws, and the degree to 
which these are enforced. In her policy briefing, 
Humanitarian Action in Conflict: Implementing 
a Political Economy Approach,4  Sarah Collinson 
has also noted how, in conf lict and post-
conf lict situations, the associated instabil-
ity and control of resources and assets by 
political and military factions can increase 
vulnerabilities. 
The Livelihood Asset Status Tracking Sys-
tem, which draws on SLF, was developed to 
assess whether integrated livelihood improve-
ment projects were having an impact on the live-
lihoods of beneficiaries. LAST is a monitoring 
system intended to “track the ongo-
ing dynamics of the five capital assets 
essential to household livelihoods as 
a proxy for impact.”3 The methodol-
ogy comprises rapid, repeat assess-
ments of large numbers of beneficiary 
households to detect emerging chang-
es in their livelihood platform. 
PCIA Methodology
The main tools used for the PCIA 
pilot were frameworks called Word 
Pictures, adapted from tools used in 
the Livelihood Asset Status Track-
ing System. One Word Picture rep-
resents household assets (see Table 
1 below), and another Word Picture 
represents household risk (see Table 
2, next page).  The asset Word Pic-
ture comprises a matrix with the 
five capital assets listed vertically 
on the left-hand axis, and four col-
umns along the horizontal axis, 
headed poorest to richer, with a nu-
merical scale along the top. Within 
the columns of the matrix, various 
household situations are recorded, 
describing the worst situation to the 
best situation, using definitions and 
information that local people believe 
are relevant to their livelihoods. For 
example, under “natural assets,” the 
worst situation could include a lack 
table 1: An example of a section of the Word Picture matrix for assets.
*HH means household.
Poorest Poor MeDiUM ricHer
(score)      0      5     10     15     20     25     30     35      40      45      50     55     60      65    70     75      80
HUMaN HH members
frequently sick*.
one or two HH members 
frequently sick.
HH members sometimes 
sick.
HH members strong and 
healthy.
HH has poor 
hygiene and 
sanitation.
HH has inadequate 
hygiene and sanitation.
HH has adequate hygiene 
and sanitation.
HH has good hygiene and 
sanitation.
HH children do not 
attend school.
HH children go to school 
sometimes but may be 
too hungry to learn.
HH children go to school 
and have ability to learn.
all HH children attend 
school regularly.
HH has no skilled labor. HH has few skills for labor. HH has several labor skills. HH able to carry out skilled 
work.
HH members illiterate. some HH members have 
very basic literacy.
some HH members 
literate/have good literacy 
skills.
HH literate.
HH always lack food 
and are hungry.
HH lacks food for 6 
months of the year.
HH lacks food for 1 or 2 
months.
HH has enough food all 
year. Never hungry.
Community liaison staff interview household members in a village in Pailin during 
the PCIA pilot field test.
ALL gRAPHICs COuRtesy Of RutH BOttOMLey/MAg
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table 2: An example of a section of the Word Picture matrix for risk.
of land and no access to clean water or forest resources. 
The best situation would be the reverse of this one, with 
ownership of productive agricultural land, the use or 
ownership of pump wells and easy access to well-man-
aged forest resources. 
The risk Word Picture describes risk situations un-
der each of the five capital assets, with the four columns 
of the horizontal axis headed high risk to no risk.  For 
example, the worst scenarios include households that 
have no understanding of mine risk and enter mined 
areas to farm, collect forest products, or graze animals, 
and the best scenarios show households well-versed in 
risk education and conducting all livelihood activities 
in safe areas. During discussions with household mem-
bers, each household is marked on the Word Pictures 
using a large cross on the descriptions that best reflect 
the household situation. A score is then given for each 
capital asset by finding the balance point between the 
crosses on the Word Picture and marking this point on 
the numeric scale. In this way, the Word Pictures help to 
convert a qualitative understanding of a range of locally 
relevant household situations into a quantifiable num-
ber5 and should indicate changes in household assets 
and risk over time. The Word Pictures can be used at the 
household level in combination with qualitative tools, 
such as semi-structured interviews, focus-group discus-
sions and observation. Ideally the PCIA tools would be 
used sequentially in the same village before an interven-
tion and then at intervals during and after the interven-
tion to gauge how the situation changes for households. 
However, in situations for which there is no baseline, 
the Word Pictures have to be used for both the cur-
rent situation and retrospectively, based on the recall of 
the households. 
Word Pictures can only be developed for areas of 
reasonable homogeneity in terms of social, cultural, ag-
ricultural and economic practice,3 so that the descrip-
tions of household situations are relevant within all the 
areas where the Word Pictures will be used. Once de-
veloped, the Word Pictures have to remain the same for 
each consecutive assessment, as changes in the descrip-
tions would affect the scores and not accurately reflect 
the real changes in household capitals or risk taking. 
For these reasons, the Word Pictures had to be devel-
oped carefully for the pilot study, using a two-stage pro-
cess. The descriptions within each of the Word Pictures 
were initially developed by the national MAG commu-
nity liaison teams, based on their knowledge of the tar-
HIgH RIsK MeDIuM RIsK LOW RIsK NO RIsK
(score)      0      5     10      5     20     25     30     35     40     45     50    55    60    65    70  75   80 
Natural No rice or chamkar 
land for farming.
HH has farming land but 
some of it is contaminat-
ed with mines or UXo.
HH has farming land. 
a small part of the land 
may have mines or UXo 
(suspected).
HH has farming land which is 
not contaminated.
HH is opening farming 
land into mined areas.
HH has extended land 
into mined area. Has 
farmed for 1 year already.
HH extended farming 
land into mined areas. 
Has farmed for 3 years 
or more.
HH extending farming land in 
safe area.
HH members regularly 
conduct livelihood 




• collecting forest  
 products
• grazing animals
HH members often con-




livelihood activites in 
mined areas (particularly 
in the dry season).
HH members always con-
duct livelihood 
activities in safe areas.
HH water sources are 
in suspect areas.
some of the HH water 
sources are in suspect 
areas.
HH can use water 
sources that are not in 
mined areas.
HH has safe water sources.
get area for the pilot. The draft Word 
Pictures were then tested over three 
days in villages in Battambang prov-
ince to ensure the descriptions were 
appropriate and reflected the range 
of possible household situations. The 
Word Pictures were revised based 
on the field test and these final ver-
sions were used during the pilot. 
The Pilot Study
The PCIA pilot project in 
Cambodia was conducted during the 
first quarter of 2009.6 The purpose 
of the pilot study was not to collect 
impact-assessment data for analy-
sis, but rather to test the feasibility 
of the proposed methodology for the 
MAG mine-action impact assess-
ment. Key study questions included:
• How well will the MAG CL teams 
cope with the PCIA methodology? 
• What does the data look like? 
• What skills are required to 
analyze the data? 
• How well does the data capture 
impact and supply the program 
with information to improve 
its operations? 
• How practical is the PCIA meth-
odology for adoption within MAG 
programs in terms of cost, time 
required to implement the assess-
ment, quality of information col-
lected, and the ease with which 
the methodology can be adapted 
to other contexts and operations?
The field work was conducted in 
the northwestern provinces of Bat-
tambang, Banteay Meanchey and 
Pailin, all of which are relatively 
homogenous in terms of key char-
acteristics: proximity to the Thai-
Cambodia border; heavy landmine 
contamination; an ethnic Khmer 
population comprising both long-
term residents (often former Khmer 
Rouge) and newcomers; and eco-
nomic activities that rely on labor 
opportunities both in Cambodia 
and Thailand, paddy rice cultiva-
tion, and, increasingly, cash-crop 
production. MAG has worked in 
Battambang since 1992, in Pailin 
since 1995 and in Banteay Meanchey 
since 2006. 
The PCIA pilot study was con-

















































figure 1: A bar chart with households categorized into poorest, poor, medium and richer according to the household scores. the 
chart shows how some households, following MAg clearance, have been able to move from the poor category under some of 
the assets to the medium and richer categories.
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clearance tasks and among those intended to benefit 
directly from MAG clearance. Twelve villages were in-
cluded in the pilot and a total of 235 households were in-
terviewed. The villages were selected according to three 
main criteria: villages awaiting an area to be cleared by 
MAG; villages where clearance had been completed ap-
proximately 12–18 months earlier; and villages where 
clearance had been completed three to five years earli-
er. As the time frame for the pilot was short, in all post-
clearance sites the pre-clearance data had to be collected 
retrospectively and then compared with the post-clear-
ance situation. Word Pictures were the main data-collec-
tion tool used, in combination with observation of the 
household and clearance sites, and unstructured inter-
views with selected households.
Eighteen MAG Cambodia community liaison staff 
(Cambodian Nationals) worked on the project under the 
supervision of the CL Manager for Southeast Asia and 
the Cambodia CL Standards Officer. The CL staff worked 
in pairs, with each pair responsible for interviewing one 
household. Both team members independently placed 
the household on the Word Pictures during the inter-
view and provided a score. The placements and scores 
were then cross-checked immediately following the in-
terviews to ensure consistency and to solve any anom-
alies. The teams were encouraged to closely observe 
the household situation and surroundings and to take 
photographs of the clearance sites. Following the field 
work, the household scores were entered into a spread-
sheet and some initial analysis was conducted, with the 
data presented in bar and radar graphs. While the bar 
graphs (see Figure 1, previous page) were able to show 
the aggregate scores of the target households, the radar 
graphs (see Figure 2) were able to visually present the 
asset pentagon for each household and represent how 
assets or risks within the capital assets had accumulated 
or declined.
The final stage of the pilot was a three-day work-
shop to allow the teams to provide feedback on their 
experiences using the PCIA methodology, discuss 
the interpretation of the graphs and consider how 
well the emerging changes could be attributed to 
MAG activities. 
Findings and Discussion
The PCIA methodology has a great deal in common 
with other quantitative data-collection systems. As a 
rapid-assessment tool, the Word Pictures allow data col-
lection on a large scale. The conversion of the qualitative 
judgments into quantitative data 
allows for the aggregation, analy-
sis and presentation of the data in 
charts and graphs, which can vi-
sually illustrate major changes and 
trends. The methodology assesses 
the impact throughout the project 
cycle rather than as an isolated sin-
gular event at a specific end point, 
thus providing baselines against 
which any subsequent data can be 
measured. The analysis of the quan-
titative data can either provide basic 
information showing general im-
provements in overall risk reduc-
tion and the accumulation of capital 
assets, or provide more in-depth 
learning to improve program design, prioritization 
and follow-on development interventions. For example, 
mapping the progress of beneficiary households can ex-
amine:
• Whether those beneficiaries who show improve-
ment on the risk or asset scale of the Word Picture 
matrix tend to start with a particular combination of 
assets; for example, strong human assets (labor and 
good health) may correlate with households being 
better able to reduce risk activities while also using 
cleared land
• Whether there is a link between an improvement in 
the asset base and a reduction in risk, and vice versa
20




figure 2: A radar graph shows the status of a household regarding levels of mine/
eRW risk before and after clearance.
• Whether some economic groups 
are able to maximize the benefits 
of clearance better than others 
However, despite the obvious 
benefits, the pilot also found limi-
tations with the methodology that 
would need to be considered before 
implementing it widely. First, the 
Word Pictures are a difficult tool 
to develop and use, particularly in 
a country with limited literacy and 
in areas where livelihoods are multi-
faceted. Writing concise, descriptive 
sentences for household situations 
from the worst to best case scenario 
was, in practice, a difficult exercise. 
During the pilot it was decided 
to keep the indicators concise, with 
the intention that this would main-
tain the clarity of the Word Pictures. 
However, this practice resulted in 
the CL teams feeling uncomfortable 
about making judgments on where 
to place a household if the situation 
did not exactly match the indicator 
on the Word Picture. The teams also 
found scoring difficult because they 
had to approximate the center point 
between the marks on the Word Pic-
ture, and there were inconsistencies 
in both the household placement 
and scores that persisted through-
out the field test.
In situations for which there was 
no baseline data, the Word Pictures 
were used with a retrospective el-
ement, which consisted of ask-
ing households what the situation 
was like before clearance. Inevita-
bly, the reliance on recall resulted 
in less reliable data, and asking for 
information retrospectively also in-
creased the time needed to conduct 
the household assessments. Another 
interesting issue that emerged from 
the pilot was that as the PCIA meth-
odology focuses at the household 
level, it does not necessarily account 
for the beneficiary households that 
have moved from or into the area, 
land that is abandoned, or changes 
in ownership.
The Word Pictures can provide 
a baseline and indicate change over 
time, but they preclude the in-depth 
information and thorough descrip-
tion that can assist with attributing 
the changes to particular interven-
tions. In areas where there had been 
mine-action and development sup-
port provided by a wide range of 
actors, the data collected through 
the Word Pictures struggled to re-
veal the impact of specific inter-
ventions. Word Pictures have to be 
combined with qualitative data col-
lection and doing so increases both 
the time and the resources needed to 
conduct the impact assessment and 
the final analysis. 
Results
The pilot found that the PCIA 
methodology is relatively resource-
intensive in terms of staffing, train-
ing, implementation and analysis, 
and is best applied in situations 
in which the required inputs are 
matched by the outputs in terms of 
the quality of data and the informa-
tion learned that can improve the 
program. For MAG, the methodolo-
gy would be best-suited to assessing 
the impact of large-scale integrated 
demining and development projects 
in which MAG and a partner car-
ry out multiple clearance tasks and 
development activities in a number 
of communities. This course of ac-
tion would assume that the changes 
brought about by the interventions 
would be more wide-ranging and 
would be better captured through 
the PCIA methodology. 
The involvement of development 
partners in conducting impact as-
sessments can also allow for bet-
ter attribution of the changes in the 
household status, as community 
development workers tend to be in 
villages on a longer-term basis post-
clearance than mine-action or CL 
teams. Working on impact assess-
ment with development partners 
also signals a more collaborative ap-
proach allowing for joint learning 
and planning for the improvement 
of project implementation. 
See Endnotes, Page 82 
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Sri Lanka is no stranger to landmine and explosive remnants of war contamina-tion—nearly 30 years of hostilities be-
tween the Liberation Tigers of Tamil Eelam 
and the Sri Lankan government have displaced 
thousands, impeded resettlement activities and 
hindered economic reconstruction. Although 
the two opposing sides entered into a 2002 
cease-fire agreement, allowing for temporary 
land-clearance progress, the conflict reignit-
ed in 2006, leading to further mine and ERW 
contamination. In May 2009, the government 
Humanitarian Mine Action Training 
    Mission to Sri Lanka
by Amy Crockett [ Center for International Stabilization and Recovery ]
Starting in August 2009, Sri Lanka received much-needed aid from the United States 
to address its vast mine/explosive remnants of war contamination. With the provision 
of training and equipment to the Sri Lanka School of Military Engineering, the citizens 
of Sri Lanka’s Northern province are slowly returning to their communities. 
of Sri Lanka defeated the LTTE in a military 
campaign, but, as of spring 2010, estimates in-
dicate nearly 300,000 IDPs remain.1 The mine/
ERW contamination continues to hinder reset-
tlement and land-clearance efforts, especially 
in the gravely affected Northern province.
 
Preparations
To assess how the United States could most 
effectively aid the Sri Lankan military with its 
humanitarian-demining efforts in northern Sri 
Lanka, the Humanitarian Mine Action Team, 
engineer officers discuss equipment capabilities during the Demining equipment static Display.
ALL PHOtOs COuRtesy Of MAJOR MIgueL A. tORRes
a group of six U.S. military and civilian demining pro-
fessionals from the Office of the Secretary of Defense, 
U.S. Pacific Command, Special Operations Command 
Pacific, and U.S. Army Pacific Command, visited the 
country in June 2009, meeting with government officials, 
military members and nongovernmental organization 
representatives. In response to the crisis, the U.S. Depart-
ment of State also announced funding of US$6.6 million 
to support demining in the north. “Demining is a criti-
cal step in the process so that people can return to their 
homes, and we support the government of Sri Lanka’s 
commitment to return all those displaced quickly and 
safely,” stated James R. Moore, U.S. Chargé d’Affaires in 
Sri Lanka.2
From 24 June through 1 August, the HMA team con-
ducted a Requirements Determination Site Survey to 
finalize the training’s logistical planning, such as deter-
mining the curriculum components, trainees,  and nec-
essary equipment and how it would be obtained.3
The Mission
Under the order and approval of USARPAC, the 
HMA team conducted HMA management, includ-
ing a humanitarian demining train-the-trainer pro-
gram for 26 Sri Lankan Army officers in the Sri Lanka 
School of Military Engineering, and provided demining 
equipment valued at more than $90,000 to the Army 
for its northern efforts.1 The team consisted of Team 
Leader Staff Sergeant Mark C. Wells, Sergeant John M. 
Huyser and Specialist Jeffery C. Hunter who worked di-
rectly with the SLSME Commandant, Colonel Kalyana, 
and the HD Chief Instructor, Lieutenant Colonel Udaya 
Kumara, as well as the school members. The experience 
level of the trainees ranged from skilled HD SLA com-
manders to “future commanders unfamiliar with the 
humanitarian-demining process but experienced in the 
military engineer field.”3 Training was conducted in ac-
cordance with International Mine Action Standards. 
Display board with different mine markings utilized in sri Lanka.
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HD training is not part of routine 
U.S. military training, so the team 
members needed up-to-date train-
ing from the Humanitarian De-
mining Training Center before they 
were deployed. 
The HMA team’s main goals:
1. Assess the capability and knowl-
edge of the SLA’s HD program 
and instructors
2. Provide instruction on the most 
recent IMAS while comparing 
and contrasting those with the 
SLA HD Standard Operating 
Procedures
3. Update equipment important to 
the SLA Demining program for 
SLMSE use 3
The mission was underway 
on 25 August 2009 after the team 
arrived in the west-coast city of 
Colombo,  Sri Lanka, and met with 
U.S. Embassy officials to verify the 
demining equipment’s shipment to 
the country. Meanwhile, the team 
hoped to travel to a demining lo-
cation in the north following the 
Requirements Determination Site 
Survey, but the mission was nev-
er able to conduct observations 
because Sri Lanka’s Ministry of De-
fence failed to approve the trip.3
From late August to early Sep-
tember, the team began training the 
Sri Lankan deminers at the SLMSE 
in Embilipitiya, Sri Lanka. Accord-
ing to the HMA team’s brief,3 the 
HMA team and the SLA worked to-
gether to give students “separate, but 
not contradictory” views regarding 
HD. The curriculum encompassed 
lectures and practical exercises on 
the HD process and on new pro-
cedures and protocols. Instructors 
also required students to conduct a 
final, solo, scenario-based operation 
with minimal guidance. In order 
for the trainees to utilize the lessons 
and offer suggestions for improv-
ing and planning future projects, 
the HMA team used an After Ac-
tion Review, which is an assess-
ment conducted after the project to 
discover what happened and why it 
happened, during and upon comple-
tion of each exercise.3
Analyzing the Mission’s Success
The team encountered an obsta-
cle when some of the ordered course 
items did not arrive on time at the 
program’s beginning. It overcame 
this hurdle by managing to collect 
enough equipment on short notice, 
demonstrating the SLA demining 
program’s ability to prepare and 
adapt at a moment’s notice.3 The 
HMA team and the SLA taught les-
sons in English and Sinhalese. A dy-
Reviewing demining tools in sri Lanka.
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namic learning environment also 
contributed to the mission’s success. 
RONCO, a civilian demining 
consultancy, had originally trained 
the Sri Lankan military engineers 
beginning in 2003 under a U.S. De-
partment of State contract, and the 
Sri Lankans were still using this 
curriculum and procedures when 
the U.S. team arrived. Although the 
procedural standards RONCO de-
veloped for the Sri Lankans followed 
the 2003 IMAS protocols, the U.S. 
team determined they no longer met 
the SLA’s needs or capabilities. The 
training the HMA team conducted 
helped the Sri Lankans initiate more 
cost-effective, practical and updated 
standard operating procedures.3
Pleased with the HMA team’s 
instruction, Kumara expressed his 
intention to incorporate its cur-
riculum and procedures into the 
SLA’s courses and demining op-
erations. The brief ’s overall assess-
ment noted, “They demonstrated a 
sincere desire to improve the qual-
ity and efficiency of their program 
so that they could expedite the re-
settlement of their displaced people 
quickly but safely.”3
According to the brief, at the 
training’s end, the team felt the stu-
dents were “more than capable” of 
providing further HD training to 
deminers following IMAS and SLA 
SOPs and the team was “very im-
pressed” with the safety and effi-
ciency of the program. The HMA 
team determined after analysis and 
assessment of the capability and 
knowledge of the SLMSE training 
that it had met its first two goals of 
assessing the capability and knowl-
edge of SLA’s HD program and 
instructors, as well as providing in-
struction on the most recent IMAS 
while comparing and contrasting 
those with the SLA HD standard 
operating procedures.3 Howev-
er, the HMA team encountered a 
conf lict in reaching its last goal of 
updating the SLA’s demining equip-
ment. Shipping and customs com-
plications held up the arrival of 
some equipment. To ensure the 
appropriate delivery of the equip-
ment, the team remained in con-
tact with the SLA, and it all arrived 
in the end.3
Continuing Efforts
In order to further aid Sri Lanka’s 
HD endeavours, the HMA team con-
cluded that the SLA should contin-
ue receiving U.S. military training 
and support, noting that military-
to-military interactions provided 
effective and realistic training. The 
HMA team credited the successful 
course to the SLA’s respect and ad-
miration for the U.S. military. The 
trainees said they “appreciated being 
able to interact with instructors who 
understand the military mind-
set and who could share real-
life experiences with things like 
resource management and utiliza-
tion in a military environment.”3
The SLA expressed the desire for 
additional training classes and for 
the return of the same instructors. 
It also requested training in qual-
ity assurance and management 
of HMA.3 The HMA team be-
lieves continued training would 
be in Sri Lanka’s best inter-
est, considering the extent of 
the country’s landmine and IDP 
issues. Such training would ulti-
mately ensure the implementation 
of the highest-quality standards, re-
sulting in Sri Lanka becoming safer 
and, ultimately, safe from the im-
pact of landmines. 
See Endnotes, Page 82 
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As a result of 20 years of armed conflict between the government of Sudan and non-state armed groups, Sudan is con-
taminated with mines and explosive remnants 
of war. As of December 2007, the Information 
Management System for Mine Action data-
base contained records on 1,427 affected areas, 
and nearly three-quarters of the areas identi-
fied were located in South Sudan.1 There are an 
estimated 4.8 million internally displaced per-
sons in Sudan.2 Although there has been rela-
tive peace in the country since 2005, refugees 
continue to encounter landmines and ERW as 
they return to their land. 
During a conflict, combat engineers are 
trained to make lanes for assaulting offensive 
forces to reach a defensive area protected by 
minefields by breaching the minefield manu-
ally and by using mine rollers, flails or mine 
ploughs once it has been determined there is 
negligible enemy interference. Vipers or line 
charges are used to create safe lanes for the 
attackers or while conducting a tactical re-
deployment. On the other hand, demining is 
conducted following the cessation of hostility 
under secured political and military situations. 
The most important difference between the two 
kinds of mine clearance is the safety factor. For 
combat engineers, time is of critical impor-
tance, meaning that the minefields they breach 
are not cleared to a level that is safe for civil-
ians. They are clearing just enough land to pass 
South Sudan: The Role of bangladeshi
    Military Deminers
by Md Tarek Abdullah [ United Nations Mission in Sudan ]
This article is an endeavor to give an overview of the mine and unexploded ordnance 
situation in South Sudan, highlighting the role of the Bangladesh Military Demining 
Platoon (formerly the Bangladesh Military Demining Company). Ultimately, their ef-
forts served to clear 2,733,858 square meters (676 acres) in five of the country’s 
most affected areas. 
through and reach a military objective, but the 
land remains contaminated and is not ready 
for civilians to use later. Demining, however, 
is specifically designed to render mined areas 
safe for civilian use. Standard operating pro-
cedures ensure deminers’ safety and the work 
is comparatively more humanitarian in pur-
pose. Usually, humanitarian demining pro-
cedures are not followed in the army, but the 
SOPs have been incorporated by armies that are 
engaged in demining under the United Nations 
umbrella. For military deminers it is a chal-
lenge to switch from military demining 
to the methods employed in humanitarian 
demining. 
Mine and eRW victim map for south sudan.
PHOtO COuRtesy Of IMsMA, uNMAO suDAN
Minefields and Danger Areas 
Much of Sudan’s landmine-con-
tamination problem comes specifi-
cally from the government’s fight 
with the Sudan People’s Liberation 
Army. Because the Second Sudanese 
Civil War lasted over 20 years and 
the Comprehensive Peace Agree-
ment3 was only signed in 2005, the 
SPLA is not yet confident enough to 
share its minefield records with the 
United Nations Mine Action Office 
in Sudan. Furthermore, many of the 
minefields laid during the war were 
not recorded, and from 1999–2004, 
despite the fact that the country 
signed the Mine Ban Convention in 
December 1997, the government, the 
SPLA and other rebel groups have 
all been suspected of continuing to 
emplace anti-personnel mines.1 As 
a result, the general layout of South 
Sudan minefields is still unknown. 
Minefields in South Sudan are 
mostly seen along the main roads 
connecting the capital, Juba, with 
bordering towns in the Central 
African Republic, Democratic Re-
public of the Congo, Ethiopia, Ke-
nya and Uganda. No pattern of 
laying mines can be discerned from 
demining operations carried out in 
this area. In a few cases the mines 
are intentionally laid below 20 cen-
timeters [8 inches] of soil (common 
practice is less than 13 centimeters 
[5 inches]) so as to impede detection. 
Deminers saw mines that had 
been carried by the streams toward 
the villages, where local populations 
bathe and wash, maiming three de-
miners in the last three years. The 
danger areas are registered and de-
mining operations are taken up only 
on the basis of reports from the lo-
cals, different aid organizations and 
peacekeepers working in suspected 
mined areas. 
The major guerrilla battles were 
fought in the Juba, Kajo-Kajie, 
Kapoeta, Mafao, Rejaf, Rokon, Torit 
and Yei regions. The most commonly 
found types of UXO in South Sudan 
include mortar bombs, rocket-pro-
pelled grenades, various artillery 
rounds, wooden hand grenades and 
aerial bombs. Mine-risk education is 
needed to educate the local popula-
tion about the dangers of UXO and 
ERW, as many villagers continue to 
use the mines as household items in 
their tukuls (local huts).
Commonly Found Mines 
Because the Sudan Armed For-
ces and SPLA used different sourc-
es to procure mines, both mines 
produced by NATO and ex-Warsaw 
Pact countries have been found in 
South Sudan. Bangladeshi demin-
ers have primarily found the TM46 
anti-tank mine and M14 anti-
personnel mine, but they have also 
recovered and disposed of TM57 
and PRB M3 anti-tank mines. In ad-
dition, they have disposed of Type 
58, PMN, T72, PRB M35, TS 50, 
POMZ 2 and Type 69 anti-person-
nel mines as well as unknown types. 
On the other hand, booby traps and 
tripwires have not yet been found in 
South Sudan minefields.
Requirement of Military Deminers
Until the 1980s, mine clearance 
was only a sector for combat en-
gineers of different armies. When 
civilian demining companies be-
gan to get involved, professionals 
such as police officers, dog handlers 
and construction plant operators of 
the corps of engineers began work-
ing as deminers. Military deminers 
have an advantage over private com-
panies and nongovernmental orga-
nizations in that they already have 
experience working in hostile envi-
ronments. As a result, they can help 
lay the groundwork for other de-
mining and humanitarian agencies 
to work in areas of recent conflict. 
the blue caps broke the skyline of tall elephant grasses as the explosive ord-
nance disposal team moved out of the worksite to take a drink break at a de-
molition site in south sudan. the officer commanding1 looks on from the 
administrative area waiting for an inspection of the site. the oc asks a young 
eoD operator, “are you stressed under the tropical sun in the thorny bushes on 
a foreign soil?” “No sir!” the young eoD operator yells. “it is my pride to serve 
humanity for the first time abroad.” Feeling happy with the answer, the oc com-
ments, “i hope this is not a military response and you really feel that way inside.” 
the oc was impressed when he observed a large pile of UXo stacked in a 
demolition pit ready for the first destruction of the day. the team had just com-
pleted a painstaking job. another surprise was waiting for him that day when he 
was greeted sincerely by the schoolchildren and teachers as he was about to 
leave the site for the camp. all were waving hands and offering smiles of relief. 
the oc realized the spirit of the reply that the young eoD operator had offered 
him. When he returned to the camp, he held a celebration for the men to rec-
ognize their hard work. 
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The military deminers mainly work as the peacekeep-
ing force for U.N. missions in which peace enforcement 
is included in the mandated tasks. 
Technical Survey and Manual Demining
Bangladeshi deminers began clearing Juba township 
and the surrounding neighborhood, the U.N. compound 
and the office areas for different ministries of South Sudan 
in March 2006. Until September 2009, the Bangladeshi 
Company engaged 137 sappers5 in humanitarian demin-
ing. By the end of March 2010, the deminers cleared ap-
proximately 2,628,858 square meters (650 acres) of land 
for safe use. In the process, the Bangladeshi deminers 
destroyed 6,358 anti-personnel mines and 399 anti-tank 
mines. Bangladeshi deminers worked in the following 
four minefields: Gudele with 13,137 square meters (three 
acres) cleared, Khor Ramla with 14,400 square meters 
(four acres) cleared, Mafao with 219,666 square meters 
(54 acres) cleared and Rajaf with 80,575 square meters (20 
acres) cleared.
Explosive Ordnance Disposal
The EOD team’s job was a technical one, often con-
ducting sensitive spot tasks in risky situations. Occa-
sionally, this activity resulted in the detonation of UXO 
on site. It is up to the team leader to judge the situations 
and positions of the UXO. The team never performs any 
task without providing early warning to the local com-
munity. When a half-buried aerial bomb’s position in a 
grave demanded an in situ disposal, the team discussed 
the situation with the locals, hoping to receive permis-
sion to detonate the bomb. Unfortunately, the local popu-
lation became agitated; therefore, the team postponed the 
task and started dialogues with different members of the 
society, and the bomb has not yet been detonated. Nego-
tiations are continuing with the tribal leaders. The EOD 
team destroyed 31,523 pieces of UXO and is in the pro-
cess of disposing over 14,000 kilograms (30,864 pounds) 
of outdated explosives received from the SPLA.
Data Item unit Quantity Accomplished
area cleared sq. m. 2,733,858
area surveyed/prepared sq. m. 65,786
aP mines destroyed pieces 6,359
at mines destroyed pieces 399
UXo destroyed pieces 31,523
area – Bac sub-surface sq. m. 172,575
area – Bac surface sq. m. 2,322,706
area – eoD sq. m. 40,142
area – manual mine clearance sq. m. 117,712
area – mechanical ground preparation sq. m. 65,786
area – mechanical mine clearance sq. m. 58,688
area – mine-detecting dogs (MDDs) sq. m. 127,035
Achievements of Bangladesh Military Demining Company. 
gRAPHIC COuRtesy Of BANgLADesH MILItARy DeMININg COMPANy
explosive-ordnance-disposal operators disposing of uXO 
stockpiles in Mugoro village.
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Battle Area Clearance
Bangladeshi military deminers have 
aided the local population through the 
clearance of battle areas. In particu-
lar, they cleared the Custom Market 
area, different ministry office areas, a 
24,000 square meters (six-acre) dairy 
and poultry farm area near Mafao, a 
41,000 square meters (10-acre) area 
near Jebel Kujoor, and numerous 
danger areas in Juba city. Through 
March 2010, the military demin-
ers also cleared 1,408,800 square 
meters (348 acres) for the new United 
Nations Mission in Sudan headquarters.
Other Significant Contributions
In addition to demining, the mili-
tary conducted the following activities:
• Clearing chemical hazards from 
all of Juba city
• Disposing of 9,485 landmines 
from Sudan Armed Forces 
and 5,000 landmines from 
SPLA in accordance with 
the Ottawa Convention
• Providing health-care support 
to the local communities
• Conducting mine-awareness 
activities during the Interna-
tional Day for Mine Awareness 
and Assistance in Mine Action 
and the International Day of 
Disabled Persons
• Visiting local schools to con-
duct informal mine-risk edu-
cation for children
Challenges
Demining in South Sudan is an 
ongoing challenge. Weather, road 
conditions and the hostile attitude 
of some groups and tribes can re-
strict the deminers’ mobility to the 
remote minefields and danger areas. 
Unorthodox mine-laying patterns 
and interaction with local wildlife 
can pose additional stress to the de-
miners in their work. 
Conclusion 
Hidden mines and UXO are a 
continual threat to aid workers, de-
miners and the local population of 
South Sudan. Rough weather, rugged 
terrain, restrictions on movement in 
the area of operations, working far 
away from their families and even 
occasionally watching their com-
rades sustain injuries represent the 
working conditions for deminers. 
Despite working under tremendous 
physical and mental stress, the de-
miners rarely received recognition 
for risking their lives. However, 
their motivation is clear: the happy 
faces of the villagers upon the safe 
return of cleared land for cultivation 
or community use.
See Endnotes, Page 82 
the author (center) with the schoolchildren after his informal MRe presentation at 
Lobonok, south sudan.
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There are few documented examples of militaries performing efficient and ef-fective humanitarian demining1 when 
working under a military chain of command. 
The Geneva International Centre for Humani-
tarian Demining found only a handful of stud-
ies in which a direct comparison could be made 
between HD by militaries versus nongovern-
mental organizations or commercial firms.2 
The studies surveyed concluded that mili-
tary units performing HD were less produc-
tive, far more expensive and worked to lower 
safety standards. 
The clearest comparison derives from an 
evaluation of the United Nations Mission 
in Ethiopia and Eritrea3 where similar tasks 
were conducted by demining units serving 
within the peacekeeping force and by civilian 
organizations working under commercial con-
tracts. Cost-effectiveness comparisons were 
The Performance of Militaries in 
    Humanitarian Demining
by Ted Paterson [ Geneva International Centre for Humanitarian Demining ]
Studies indicate that humanitarian demining under civilian oversight is safer and more 
cost-efficient than humanitarian demining under military oversight. This article pro-
vides examples supporting such evidence, cites possible exceptions, and explores 
reasons for performance inadequacies in military demining units.
calculated for both area demining and road 
demining tasks, and are summarized in Table 
1 below.
In brief, demining by military units was be-
tween 25 and 60 times more expensive than 
demining by civilian contractors working in 
the same country at the same time, and on sim-
ilar tasks. In addition, U.N. peacekeeping forc-
es did not demine to International Mine Action 
Standards in 2004,4 and as areas not demined 
to IMAS are not considered safe for civilian 
use by organizations that adhere to IMAS, the 
demined areas may have needed re-clearance 
before release. 
Evidence also shows that military units were 
less effective than civilian operators in Bosnia 
and Herzegovina. From March–June 1997, U.S. 
Special Operations Forces conducted training 
for 450 members of the Entity Armed Forces.5 
The training was based on military procedures, 
Area demining Military Civilian
Unit Cost Ratio
Military: Civilan
“Best case” for military $15.44/m2 $0.61/m2 25 : 1
“Worst case” for military $47.00/m2 $0.79/m2 60 : 1
Road demining
“Best case” for military $25,543/km $727/km 35 : 1
“Worst case” for military $5.99/m2 $0.10/m2 58 : 1
table 1: Cost comparisons for humanitarian demining from ethiopia and eritrea
Deminers training for peacekeeping duties.
PHOtO COuRtesy Of DOug WARe
and the United Nations Mine Action 
Centre did not accredit the EAF for 
humanitarian demining. Approxi-
mately six months later, Special Op-
erations Forces returned to deliver 
another series of training courses to 
new EAF recruits, this time work-
ing closely with UNMAC and using 
its humanitarian-demining training 
guidelines. Following this training, 
the EAF reached HD accreditation 
in June 1998.
The graph on the next page sum-
marizes the EAF demining casu-
alties in Bosnia and Herzegovina. 
From 1997 to early 1998, the person-
nel trained in military-demining 
procedures sustained 29 casualties, 
19 of which resulted in death or se-
rious injury. After 1998, the EAF 
personnel trained under UNMAC 
training guidelines for humanitar-
ian demining and suffered no de-
mining casualties from 1998–2001.6 
Exceptions may be found in the 
future wherein military deminers, 
working under a military chain of 
command, will perform as well as 
or better than civilian operators. 
In Vietnam, for example, army 
demining units and military-
owned firms conducted extensive 
unexploded-ordnance survey and 
clearance operations in support of 
infrastructure and other invest-
ment projects.7 However, GICHD is 
unaware of any thorough comparison 
of costs or of Vietnamese demining 
standards relative to IMAS. 
Performance differentials docu-
mented by the United Nations Mis-
sion in Ethiopia and Eritrea and in 
Bosnia and Herzegovina do not stem 
from a lack of skill on the part of 
military demining personnel, many 
of whom have gone on to successful 
careers with NGOs and commer-
cial operators. In addition, military 
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demining units working under civilian authorities have 
proven to be an effective solution in a number of coun-
tries, including Azerbaijan,8 Chile,9 Ethiopia10 and Yem-
en.11 The key in such cases appears to be the existence of 
a board of civilian officials (such as a National Mine Ac-
tion Authority) which sees demining as essential for the 
country. It ensures that capable mine-action managers 
are in place, along with incentives for these managers 
to deliver safe, efficient and effective demining services. 
The finding that humanitarian demining is general-
ly less productive and more costly when conducted by 
military units than by civilian operators is mirrored 
in the humanitarian-assistance field. For example, the 
Joint Evaluation of Emergency Assistance to Rwanda 
concluded that “… military air transport is four to eight 
times more expensive than commercial air transport. 
Thus in those instances where military aircraft operat-
ed over the same routes as functioning road transport 
routes ... the use of military aircraft to carry cargos that 
could have travelled by road was between 20 and 40 
times more expensive.”12,13
Such findings should not be a surprise. Militaries have a 
different mandate from civilian organizations. In military 
operations, failure to achieve the principal objective can 
spell disaster for the unit, the entire military force and the 
nation as a whole. Accordingly, militaries spare no costs to 
achieve their strategic objectives, even if it means that per-
formance on other measures—such as efficiency or cost 
per unit—is sacrificed. Military demining operations are 
not designed to be judged against the performance rules 
of the humanitarian-demining industry.
Increasingly, Western militaries have recognized that 
significant savings can be made by contracting civilian 
organizations to work under commercial incentives. 
They now make far greater use of civilian contractors 
for such tasks as transportation, facilities manage-
ment and administration. Recent years have also seen 
a number of initiatives to enhance the contribution that 
military units make to humanitarian-demining opera-
tions. In November 2003, for example, the U.N. Secu-
rity Council issued an important statement on mine 
action, including: “The Security Council recognizes the 
contribution that peacekeeping personnel can make in 
the areas of mine risk education and demining and calls 
upon troop-contributing countries, where appropri-
ate, to train selected personnel to demine in accordance 
Demining casualties of the entity Armed forces in Bosnia and Herzegovina.
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with the International Mine Action 
Standards.”14 Since the evaluation of 
the UNMEE Mine Action Coordina-
tion Centre, military demining units 
serving in U.N. peacekeeping mis-
sions have required accreditation 
from UNMAS and must conduct 
their operations in compliance with 
IMAS. Improvements have also 
been made in coordination and 
information exchange between mil-
itary and civilian operators with-
in peacekeeping missions. Efforts 
are also underway in a number of 
NATO member states toward the 
harmonization of mine-action doc-
trine and standards, at least within 
peacekeeping and stabilization op-
erations, and within the context of 
humanitarian emergencies.
Situations remain in which mili-
tary demining units working under 
a military chain of command should 
or must be used, even though they 
would not be the cheapest or most 
productive solution. Such scenarios 
include operations in highly insecure 
environments and when very rapid 
emergency response is required, in 
which case militaries generally have 
far greater capacities than any civil-
ian organization can muster. In other 
cases, fostering military-to-military 
contacts is the primary objective, 
and humanitarian-demining activi-
ties are simply a means to this end. 
Studies show that demining con-
ducted under civilian oversight pro-
vides the safest, most effective and 
cost-efficient option. Thus, militaries 
should be trained to humanitarian 
standards and operate under civilian 
oversight when engaged in humani-
tarian-demining operations.
See Endnotes, Page 82 
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I n 1999, Arwa Ali Saeed Wais was herding sheep in Al-Atabat village in the  Morais district of Al-Dhale’e governorate, Yemen. 
As was the tradition in Arwa’s village, she spent 
much of her childhood caring for her family’s 
sheep in the nearby mountainous area instead 
of attending school. When she was 10 years old, 
she stepped on a landmine. Her right leg was 
immediately torn off, and her left leg was se-
verely damaged. She was sent to Ibn Khaldon 
Hospital in Lahj governorate, where she under-
went an above-the-knee bilateral amputation. 
After she was discharged from the hospital, she 
returned home to her village, where she con-
tracted an infection in her right leg and was 
sent to Al-Jemhori Hospital in Aden governor-
ate for additional surgery. 
The Yemen Executive Mine Action Center 
and Yemen Association for Landmine Survi-
vors transferred Arwa, then 12, to Yemen’s cap-
ital, Sana’a, where they arranged for extended 
support and training. The Yemen government 
established YEMAC to cover landmine issues, 
and later YEMAC established YALS to provide 
direct support to landmine victims and to help 
in their rehabilitation and reintegration into 
their local communities.  
Arwa was also assisted by the Ministry of 
Social Affairs, which provided her with month-
ly financial assistance (US$30) while searching 
for employment. During that time she received 
sewing, computer and Internet training cours-
es, and enrolled in elementary school. Attend-
ing elementary school was difficult for her 
because her class was on the second floor. After 
the director of the school changed her class to 
the first floor, attending school became easier. 
While attending elementary school, Arwa 
also worked as a secretary at YALS. She 
later began to work in the documents section in 
Arwa: An Inspiring Story for 
    Landmine Survivors
by Mansour Al-Ezzi [ Yemen Executive Mine Action Center ] and Lauren Nicole Hill 
[ Center for International Stabilization and Recovery ]
Al-Thorwrah General Hospital, the largest gov-
ernmental hospital in Sana’a, recording em-
ployee attendance in the database. She also 
spent her afternoons working as a YALS activ-
ist, assisting landmine victims. Arwa credits 
YEMAC and YALS for her financial and life- 
skills training. YEMAC provided Arwa with her 
first two wheelchairs. Later, after one of the 
wheelchairs broke, the Social Care Fund, an 
association addressing the needs of disabled 
people, provided her with another. 
Arwa is currently 21 years old and is be-
ing homeschooled by the school system at 
the secondary level (Grade 9). This schedule 
accommodates her employment at Al-Thowrah 
General Hospital, where she continues to work 
in the documents section. Although most peo-
ple complete schooling prior to this age, Arwa 
did not begin her studies until after her injury. 
Along with her regular employment at the hos-
pital, she provides services to survivors through 
her administrative work with YALS, where she 
supervises victims who study in Sana’a with the 
association’s support. Arwa continues to live in 
the boarding residence run by YALS and visits 
her family in her village during holidays.
Arwa prepares for the speech she will deliver at the MLI 2009 
Clearing the Path gala.
ALL PHOtOs COuRtesy Of tZVetANKA RAytCHeVA
In October 2009, due to her ongoing advocacy efforts 
on behalf of landmine survivors, Arwa was honored 
by the Marshall Legacy Institute at its 2009 Clear-
ing the Path Gala in Washington, D.C. MLI President 
Perry Baltimore presented Arwa with the Survivors’ 
Assistance Award. She accepted her award with a speech 
that earned her a standing ovation from the audience.1 
Arwa sees her greatest challenges as overcoming 
the effects of her disability while continuing to execute 
everyday tasks, and proving to herself and the people 
around her that she can survive and be successful in 
her life. Although Arwa faces the challenges surround-
ing her disability, she looks toward the future with both 
hope and enthusiasm. 
See Endnotes, Page 82 
Arwa meets students in Washington, D.C.
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“We love life!” may not be some-thing that landmine survi-vors readily say when they 
are in the throes of a painful recovery or coping 
with the difficulties of surviving without limbs. 
Some lose their way in despair; others decide 
to live life to its fullest; some need to see how 
others in similar situations respond before they 
can choose their path in life. Preventing land-
mine and other explosive remnants of war ac-
cidents by creating awareness is a goal of many 
mine-action programs.
With this purpose in mind, James Madison 
University’s Mine Action Information Center 
sought and secured a grant from the Office of 
Weapons Removal and Abatement (PM/WRA) 
in the U.S. Department of State’s Bureau of 
Political-Military Affairs to develop, produce 
and deliver a play in Jordan about landmines 
and other explosive remnants of war, designed 
to teach children, primarily adolescents aged 
11 to 15 years of age, how to identify and avoid 
these threats. The goal of the program was to 
eliminate the need for hospital stays and med-
ical treatments by preventing landmine and 
other ERW accidents. I am happy to say that my 
Jordanian nongovernmental organization, Life 
Line for Consultancy and Rehabilitation, was 
chosen to partner with MAIC on this mine-risk 
education program in Jordan. Jordan’s Nation-
al Committee for Demining and Rehabilitation 
was also a valued partner in the project.
The project was developed and carried out 
from September 2008 through May 2009, dur-
ing which time the MAIC/NCDR/LLCR team 
identified the problem of ERW in Jordan’s 
northwest region, created the play and deliv-
ered it to thousands of schoolchildren and 
families. The play also addressed landmine and 
ERW accidents, victim assistance, and social 
sensitivity toward victims. 
Development Approach
According to NCDR’s national victim data-
base, children, in addition to scrap-metal col-
lectors, are the group most affected by ERW. 
Because NCDR already had provisions in its 
by Kamel GH K. Sa’adi [ Life Line for Consultancy and Rehabilitation ]
    “We Love Life”: A Novel Approach to 
         Explosive Remnants of War 
In 2009 a team of nongovernmental organizations, academics and artists secured 
grant funding from the U.S. Department of State to use theater as a delivery method 
for mine-risk education. As a result, more than 7,000 Jordanian children have seen the 
highly successful stage play “We Love Life.”
Actors during a performance of “We Love Life” in 
Amman, Jordan, 2009.
ALL PHOtOs COuRtesy Of tHe AutHOR
MRE framework that indicated every school in 
mine-affected areas should receive MRE, the 
team believed a school-based program would 
best fit the needs of the community. In addi-
tion, the team decided the MRE should include 
elements of expressive arts and a theatrical play 
to capture the attention of the target audience. 
The MAIC/NCDR/LLCR team knew that 
plays are effective in reaching a target audience 
when they draw upon real-life drama. Conse-
quently, it decided to base the play on actual 
Jordanian events. 
Project Goals
The MAIC outlined the following goals and 
objectives for the school program:
• Provide a theatrical performance to ap-
proximately 7,000 students and key cit-
izens in the 11 affected provinces of 
northwest Jordan
• Deliver awareness messages regarding 
the existence of mines and unexploded 
ordnance
• Focus on the right procedures children 
or adults must follow when they en-
counter a landmine or piece of UXO
• Express the agony and suffering of mine 
victims, their families, and those close 
to them
• Show how affected lands can be most 
productive to society when cleared and 
made safe from the dangers of ERW
• Educate children and adults about how 
best to behave and act around children 
with disabilities, including mine victims. 
• Demonstrate the difficulties faced by 
persons with disabilities while show-
ing that they can contribute to society 
and that they should be encouraged and 
accepted1
Early Production
LLCR contacted well-known Jordanian 
playwright Ghannam Ghannam to produce 
the theatrical portion of the program. The 
playwright was further aided by a James Mad-
ison University team, composed of two psy-
chologists, Dr. Lennis Echterling and Dr. Anne 
Stewart; a statistician, Dr. Hasan Hamdan; 
and the MAIC Project Manager, Dr. Suzanne 
Fiederlein. Echterling and Stewart helped direct 
the tone of the play, ensuring the performance 
would not scare the children, but rather cre-
ate a message they could learn from and inter-
nalize. The JMU team visited Jordan 7–14 July 
2008, to assist in the play’s development and 
script. The play’s narrative, later named “We 
Love Life,” included the NCDR’s most recent-
ly published information and studies, as well 
as MRE messages that met international and 
Jordanian standards. 
Actors prepare for a performance of “We Love Life.”
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By 10 November 2008, the play was ready 
for its first rehearsal at the Mohtaraf Remal for 
Arts. Actors in the play included landmine and 
UXO victims. NCDR staff and the JMU proj-
ect team reviewed and commented on the play 
to ensure that it was both culturally and age-
appropriate, as well as effective in delivering 
MRE messages to the local population.
Before presenting “We Love Life” to the 
schoolchildren in February and March 2009, 
the NCDR reassessed the performance loca-
tions. “The initial proposal for the project 
had one performance of the play being held 
in each of the country’s 11 affected provinc-
es in the northwestern region,” states Fieder-
lein. “NCDR, however, requested that there be 
a great concentration on the governorate of Al 
Mafraq, where it had done some MRE activities 
but thought additional activities were needed.”1 
In addition to preparing for the performanc-
es themselves, the team needed to comprehend 
local tradition and remain culturally sensitive. 
To address these issues, the team ensured that 
important members of the community were in-
vited to performances and offered gifts to dem-
onstrate respect. Separate performances were 
offered for boys and girls to adhere to cultur-
al guidelines; however, the script remained the 
same for both performances. 
Performances and Art Activities
The play was ultimately performed in six lo-
cations, with nine performances to approxi-
mately 6,000 audience members. The audience 
was visibly pleased with the performances and 
appreciated the novel approach to MRE. “We 
Love Life” also included an interactive portion 
during which the audience could participate in 
the play’s songs and dances and have the op-
portunity to ask questions of the cast. At the 
end of the performance, the children were giv-
en notebooks and colored pencils from NCDR 
to later remind them of the MRE message.
Another factor that made the “We Love 
Life” play unique was the incorporation of lo-
cal artwork into the project. In Al Baej in Al 
Mafraq governorate, local boys who had seen 
the play painted murals in a well-traveled pub-
lic site to remind them and others of the les-
sons they learned from the program. Also, in 
the community of Sama Al Sarhan, Jordanian 
artist Abdel Aziz Abu Ghazaleh worked with 
local schoolchildren to create a sculpture. The 
theme of the sculpture is “Be Safe.”2 
The final component of the program in-
cluded a pre- and post-performance assess-
ment to ensure the students learned from this 
form of MRE. The sponsors were pleased to 
find the assessments revealed a change in atti-
tudes and behaviors. Additionally, the assess-
ment was imperative to measure the success 
of the program and incorporate feedback for 
future programs.
Future Plans
The team is currently discussing future goals 
of the “We Love Life” play, which PM/WRA 
has funded for another year. One of the pri-
mary issues identified was a need to incorpo-
rate other Arabic-speaking countries into this 
type of MRE. Jordan’s neighboring countries 
would also benefit from “We Love Life,” with a 
few simple tweaks to the script to support their 
unique situations, and the team is exploring 
the possibility of performing the play in Iraq, 
Lebanon and the Palestinian territories. 
A DVD of the original play was produced; 
the team thinks such a DVD will be an effec-
tive method for continuing MRE in Jordan. It is 
evaluating how to implement the successful use 
of this DVD in the classroom and is develop-
ing a set of guidelines and other materials that 
Local boys pose near the Sama Al Sarhan statue
would be provided with the DVD. These ma-
terials would ensure that teachers properly in-
troduce the themes addressed in the “We Love 
Life” play, be able to effectively answer ques-
tions regarding landmine accidents and re-
spond with sensitivity to the needs of victims. 
Ultimately, the team thinks a DVD would be 
the most efficient distribution of “We Love 
Life” because it would reach a greater number 
of students.
The team is also working on distributing the 
art the children produce in conjunction with 
“We Love Life.” Although no final decisions 
have been made, MAIC is looking into a cal-
endar format that would highlight the artwork. 
While there is still much work to be done 
in the Middle East MRE arena, the implemen-
tation of the “We Love Life” program is a step 
in the right direction. Students proved their 
knowledge of the major messages of the play 
by demonstrating their new levels of awareness 
with creative art projects. The MAIC, NCDR 
and LLCR will continue educating children, 
teenagers, and adults on the perils of land-
mines and ERW. The team is looking forward 
to expanding the play to Jordan’s neighbors. 
See Endnotes, Page 82
Editorial Assistant Kate McFarland of JMU’s 
Center for International Stabilization and Re-
covery also contributed to this article.
His Royal Highness Prince Mired (third from left), seated next to His Royal Highness Prince Ra’ad and Her 
Royal Highness Princess Rajwa Bint Ali at a performance of “We Love Life” in Amman, Jordan.
Kamel GH K. Sa’adi, “We Love Life’s” Director, is the founder 
of the Jordanian NGO Life Line for Consultancy and Reha-
bilitation. Al-Sa’adi lost his left leg while on a trip in north-
ern Jordan on 16 March 1979, when he was 14 years of age. 
Al-Sa’adi received an associate degree in prosthetics from 
Harmarville Rehabilitation Institute in Pittsburgh, 
Pennsylvania in 1988 and is a graduate of the United Nations 
Development Programme’s Senior Managers’ Course man-
aged by and delivered at James Madison University in 2006.
Kamel GH K. Sa’adi 
Founder
Life Line for Consultancy and Rehabilitation
P.O. Box 5799 
Amman 11953 / Jordan
Tel: +962 6 55 3 515 3 or +962 79 5400 440
Fax: +962 6 2500 666
E-mail: kamel.saadi@gmail.com
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Established in 1975, the European Space Agency is an intergovernmental or-ganization of 18 member states. ESA’s 
programs are designed to find out more about 
Earth, its immediate space environment, our 
solar system and the universe, as well as to de-
velop satellite-based technologies and services.
The ESA’s Integrated Application Promotion 
facilitates the setup of new services enabled 
by multiple space assets such as telecommu-
nication, navigation or earth-observation 
Space Assets for Demining Assistance
by Thomas Bouvet [ European Space Agency ]
This article discusses an innovative study the European Space Agency is funding to 
examine the feasibility of applying space assets to the field of mine action to improve 
the land-release process. It also announces the opportunity to get involved in imple-
menting the study.
Will the use of space assets in mine action improve efficiency and effectiveness of land clearance and release?
PHOtO COuRtesy Of WIKIMeDIA (WIKI COMMONs)
satellites, and funds feasibility studies and pre-
operational demonstrations. A realistic under-
standing of user needs and field realities is es-
sential to developing useful and sustainable 
services. To this end, the IAP program strives 
to actively involve relevant end-users and 
stakeholders in its activities.
Feasibility Study
Under its IAP program, ESA is fully funding 
a feasibility study to investigate and develop the 
potential of space-enabled services for land re-
lease.1 The study aims to produce a concept for 
space-enabled services supporting general im-
pact assessments and demining in their various 
stages. It will assess the added value, affordabil-
ity and viability of the space-enabled services, 
and will prepare a roadmap for a possible pre-
operational demonstration. 
The Geneva International Centre for 
Humanitarian Demining is partnering with 
ESA to provide the mine-action expert per-
spective and to assist in integrating promising 
services into common practice. GICHD helped 
prepare the statement of work, and GICHD’s 
Daniel Eriksson will sit on the evaluation 
board and attend review meetings to make 
sure the study is going in the right direction. 
Using Space Assets in Mine Action
The idea of exploiting space assets to assist 
land release was developed by the Interna-
tional Astronautical Federation. The plan was 
submitted to ESA for funding of an in-depth 
feasibility study, followed by a preoperational 
demonstration. The current project is not the 
first landmine-related project in which ESA 
has been involved. In early 2000, ESA partici-
pated in the HOPE project, aimed at developing 
a multi-sensor, hand-held detection device (i.e., 
ground-penetrating radar, passive microwave 
and metal detector) for close detection.2 
Exploiting the capabilities of space assets 
could significantly increase the effectiveness and 
efficiency of the various stages of the land-re-
lease process, from general impact assessment 
to mine/explosive remnants of war clearance. 
In fact, space assets such as Earth observation 
data, satellite communication and satellite nav-
igation could contribute to provide the right in-
formation at the right time, thereby improving 
planning and operations. Sample uses for these 
tools include:    
• Production of impact maps for better-
informed prioritization by mine-action
decision-makers
• Production of maps of risks with associated 
confidence level, based on remotely sensed 
indicators of mine absence/presence to 
more pertinently discriminate between 
hazardous areas and lands safe enough to 
be released 
• Characterization of the environmental 
setting of a hazardous area and its time 
dynamics, to select appropriate detection 
tools and time for deployment
• Data geo-referencing and navigation 
assistance for Non-technical Surveys, 
stand-off detection, demarcation of haz-
ardous zones, close-in detection and clearance 
• Global communication capabilities to 
securely transfer collected data into the 
Information Management System for 
Mine Action 
Relevant organizations involved in mine ac-
tion, such as nongovernmental organizations, 
mine-action centers, service providers, research 
and development organizations and donors, 
are encouraged to express interest in partici-
pating in the implementation of the study. 
The invitation to tender can be found at 
http://tinyurl.com/y3ctzyv. For further infor-
mation or to express interest in participating in 
the study, please contact iap@esa.int. 
See Endnotes, Page 82
Thomas Bouvet was initially educated as a life and 
environment engineer. He then specialized in space 
engineering and atmospheric physics. After completing 
his Ph.D. in Canada, Bouvet returned to Paris and start-
ed his career at the International Astronautical Federa-
tion. He recently joined the European Space Agency to 
work on space enabled integrated applications for Earth.  
Dr. Thomas Bouvet
Integrated and Telecommunications 
   Related Applications Department
ESTEC
Keplerlaan 1
Postbox 299 - 2200 AG 
Noordwijk zh / The Netherlands
Tel:  +31 71 56 56592 
Fax: +31 71 56 56649
E-mail: thomas.bouvet@esa.int
Web site: http://iap.esa.int or http://www.esa.int 
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The global mine-action community has traditionally focused on clearing and releasing areas that are believed to 
pose a threat to populations. While processes 
for prioritization, survey and tasking have im-
proved significantly over recent years, a most 
notable discrepancy that is seldom discussed is 
where the broader humanitarian needs of the 
affected communities sit in relation to the local 
mine and unexploded ordnance threat.
It is therefore important to look at the big 
picture. The Landmine Monitor tells us that 
in 2008, there were 5,197 recorded victims—
including at least 1,266 fatalities—due to ex-
plosive remnants of war and victim-activated 
improvised explosive devices.1 A quick look 
at global statistics tells us that in the same 
year, road accidents alone accounted for 2,500 
deaths in the United Kingdom, 5,000 deaths 
in Turkey and a staggering 115,000 deaths in 
India.2 There are 200,000–270,000 non-
conflict-related firearm deaths each year3; 
snake bites are estimated to kill more than 
20,000 each year4; and around 150 people are 
killed each year by falling coconuts.5 
The obvious question that arises from this 
crude comparison of victim numbers is: Why 
does mine action not actively seek to contextu-
alize itself alongside other prevalent risks?
In countries affected by landmines and 
UXO, competing needs are inevitable. Often, 
post-conflict communities not only face con-
tinual mine threats, but also are overwhelmed 
by challenges that may include poverty, dis-
Introducing Comprehensive Community 
   Needs Assessment
by Tim Lardner [ Lardner Associates ], Nick Bateman [ Safelane Consultants/MMC International ] and 
Landon Shroder [ Cardinal South ]
This article describes the Comprehensive Community Needs Assessment and how
it seeks to contextualize ERW-related risks at community, mine-action-operator, 
national-authority and donor levels in order to prioritize community aid so funds are 
used effectively and communities receive the assistance they need.
ease, lack of education, inadequate access to 
food and water, and issues relating to human 
security. What, therefore, are their real priori-
ties, and how can we as a mine-action commu-
nity ensure that beneficiaries are consistently 
getting the most needed support from the in-
ternational community?
Some humanitarian mine-action nongov-
ernmental organizations, such as Norwegian 
People’s Aid, MAG (Mines Advisory Group) 
and Danish Demining Group, have made ef-
forts to move into this area by developing 
impact-monitoring tools. These tools have 
broadly sought to look at how HMA assists 
communities where activities are implemented 
beyond just square meters cleared and numbers 
and types of landmines and/or UXO destroyed 
to develop a broader understanding of what 
HMA activities really achieve. In this sense, ef-
forts are being made to look at the relevance 
of HMA to the local context, but as far as the 
authors are aware, no attempt has been made 
to directly assess the impact of landmine- and 
UXO-related risks alongside other common 
community challenges.
In a study undertaken at the Geneva Inter-
national Centre for Humanitarian Demining 
in 2007,6 a researcher spent a month living in 
and studying two Cambodian communities 
and asked residents to describe the degree to 
which mines affected their communities. Both 
communities assessed UXO as among the top 
three threats to their community (although 
this may have been influenced to some degree 
by the fact that the researcher was housed with 
local demining teams), but after rescaling the 
factors based on interviews and analysis of the 
prevailing situation, the prioritized list was 
found to be: lack of food, lack of water, diseas-
es, indebtedness, mine accidents, lack of land/
ghosts/thieves.7 
While this outcome is to a certain degree 
subjective, it raises the question of why a com-
munity is seeking mine clearance in that par-
ticular location. The same question can be 
posted at a more strategic level.
Both donors and analysts are beginning 
to ask whether, for instance, the investment 
of US$4.8 million8 in mine-action-related ac-
tivities in Mozambique in 2008 was justified 
against the nine casualties recorded and 1,200 
mines and UXO destroyed. This in a country 
where more than a thousand people were killed 
due to road traffic accidents9; there were 6.4 
million malaria cases and 3,400 malaria related 
fatalities,10 and an estimated 81,000 deaths due 
to AIDS11 in the same year.
Why Are We in This Situation?
National mine-action programs’ plans are 
often at least in part based upon survey work, 
which mainly provides ERW information to 
the mine-action community and is more often 
than not also used to support funding requests 
and to build credibility with host governments. 
In this sense, the intended audience and scope 
is frequently very limited.
Mine-action survey work often focuses on 
technical and clearance-related criteria and, even 
when based on data collection targeting specif-
ic social and economic indicators, is still viewed 
through the prism of mine action. As such, the 
gathering and interpretation of ERW-related 
data tends to be implemented in a partial vac-
uum and are not designed to appropriately place 
ERW-related problems within the context of the 
broader humanitarian needs of the community.
A Way to Contextualize Risks
Comprehensive Community Needs Assess-
ment is a new methodology specifical-
ly designed to appropriately contextualize 
ERW-related risks at community, mine-action-
operator, national-authority and donor levels. 
CCNA also allows data gathering and analysis 
to be undertaken with the benefit of the broad-
er perspectives of the humanitarian aid, devel-
opment and reconstruction communities. 
CCNA is a flexible, community-based data-
gathering, collation and interpretation concept 
that is closely linked to established analytical 
processes such as Knowledge, Attitude and 
Practice studies.12 
What Does CCNA Aim to Do and How?
CCNA cross-references existing data 
(using Landmine Impact Survey, IMSMA and 
other relevant sources that describe a broad 
range of humanitarian, development and re-
construction needs13) against updated informa-
tion gathered on a task-specific basis in order 
to accurately determine humanitarian priori-
ties on a community-by-community basis. Its 
primary aim is to rank the assistance needed 
as defined by the communities themselves and 
to accurately reflect their tolerance to a wide 
range of risks. This assessment promotes the 
more effective provision of direct assistance in-
cluding mine action through:
A mine-clearance team waits until the locals have 
harvested rice before they begin clearance opera-
tions. Is the wait worth the risk to the population? 
PHOtO COuRtesy Of tIM LARDNeR
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• Allocating relevant services to the most 
needy communities early on
• Using donor funds more effectively 
and efficiently
• Collaborating, planning and implement-
ing projects among sectors 
• Enhancing host-government capacity to 
guide and manage direct assistance
• Developing a more holistic understanding 
of the factors that underpin humanitarian 
security threats and human-security issues 
• Developing a truly representative com-
mon operating picture 
How Could CCNA Help?
CCNA provides spatial and statistically sig-
nificant supporting data to allow all levels of 
the mine-action, humanitarian relief and donor 
communities to prioritize tasks and allocate re-
sources not only on the basis of mine-action-re-
lated indicators, but also through an appropriate 
consideration of a wide range of assistance needs 
and priorities identified during the CCNA. From 
an ERW perspective, CCNA can also assist 
with the identification of truly needy commu-
nities and thus can promote early prioritiza-
tion of mine-action services in the community.
CCNA would also provide data collection 
for humanitarian-driven operations, includ-
ing baseline and comparative spatial/statistical 
data on demographics, social, economic and 
ethno-religious indicators that may be used 
to produce long-term forecasts, as well as oth-
er related analyses to organizations working in 
complex environments. This kind of integrated 
approach to data collection and analysis is not 
only becoming increasingly relevant in terms 
of facilitating successful operations, but it is 
emerging as the norm for organizations, donors 
and companies working within the constraints 
of clearly defined targets and objectives. 
The same data that is prioritized for col-
lection within mine action can also sup-
port cross-sectoral operations on the ground 
by identifying critical weaknesses in the so-
cial and economic structures of surrounding 
communities. Once this information has been 
identified by CCNA, humanitarian organiza-
tions and commercial companies will be able 
to benefit from pre-identified targets that can 
define the links between sustainable develop-
ment and corporate social responsibility. 
Whom Can CCNA Help?
CCNA currently remains at the concept 
stage, and the following list is intended to pro-
vide an indication of the types of benefits that 
could result from its use, across various levels 
within the HMA sector:
• Local communities will be empowered 
through the ability to effectively influence 
the allocation of resources based on their 
own priorities and tolerance of risk. 
• Mine-action operators will have access 
to a tool that enables them to significantly 
refine task prioritization by widening the 
scope of relevant assistance criteria.
• Mine-action authorities and the United 
Nations will be able to more accurately 
define the national ERW problem and al-
locate resources accordingly.
• Commercial actors will be able to cap-
ture and identify the critical indicators 
needed to mitigate potential threats and 
engage with surrounding communities 
to develop and fulfill corporate social-
responsibility activities.
• Donors will be able to assess national 
mine-action needs on an equitable basis 
alongside other humanitarian priorities, 
and will thus be able to formulate policy 
and allocate funds more efficiently.
Is CCNA Just Another Survey?
CCNA is designed to be entirely comple-
mentary to, and a further development of, 
processes such as a LIS or an equivalent Gener-
al Survey. As such, it draws heavily upon exist-
ing data collected by relevant stakeholders and 
therefore does not replicate, but actively builds 
upon, previous efforts by considering the in-
formation gathered in a holistic—rather than 
sector-segregated—fashion. CCNA therefore 
only requires limited additional resources in or-
der to achieve results that can ultimately lead to 
enhanced effectiveness and a significant savings 
in time and cost. 
Will CCNA Assist with Processes Such as 
Land Release?
Once developed into a fully field-ready tool, 
CCNA has the potential to provide enhanced 
community-level information that can be used 
to support key decision-making in process-
es such as Land Release and Area Reduction/
Avoidance. This capability concerns landmine- 
and UXO-affected areas recorded in IMSMA 
or a national database. If the CCNA process 
determines that ERW is a low-ranking local 
priority against other needs, national authori-
ties can purge databases of SHAs that have lost 
relevance to communities as conditions have 
changed since the original survey. 
In short, CCNA can potentially enable com-
munities to determine their own acceptable 
level of risk in relation to the local ERW prob-
lem (as opposed to the level of risk traditionally 
“imposed by mine-action norms) and provide 
an objective means by which national MACs 
can cancel SHAs that have lost relevance. 
In this sense, CCNA  has the potential to 
be a very powerful Land Release tool that pro-
vides important objective data to support the 
“impact freeing” of entire communities beyond 
just parts of individual SHAs as standard mine-
action Area Reduction implies. The appropriate 
adoption of CCNA within a national mine-
action program could contribute to signifi-
cantly shortening the time required by ERW-
affected nations to reach Ottawa compliance 
status, while at the same time effectively 
incorporating and appropriately reflecting 
local ERW-risk tolerance levels and needs. 
See Endnotes, Page 82
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The 2010 Humanitarian Demining Re-quirements Workshop will gather mine-action participants from govern-
mental and nongovernmental agencies and 
various international organizations to share 
information and ideas pertaining to new tech-
nology development, and to discuss the lat-
est results from global demining activities. 
Selected participants from approximately 12 
countries will attend this year’s gathering 21–23 
June 2010. Each demining organization is ex-
pected to share a presentation detailing its spe-
cific activities with the workshop participants. 
Technology requirements are then formu-
lated from these presentations and the ensuing 
discussions taking place throughout the work-
shop. These requirements drive new technology 
developments, addressing the diverse needs in 
mine action. Each year, the workshop is hosted 
by the Office of the Assistant Secretary of De-
fense for Special Operations and Low Intensity 
Conflict and coordinated by the U.S. Depart-
ment of Defense’s Humanitarian Demining Re-
search and Development Program. 
The HD R&D Program develops, de-
monstrates and evaluates prototype demining 
technologies for use by indigenous deminers 
during host-nation demining operations. The 
HD R&D Program, which began in 1995, fo-
cuses on technology development to improve 
the efficiency and safety of removing post-
conflict landmines and unexploded ordnance, 
which are a significant danger to civilians. By 
Humanitarian Demining
    Requirements Workshop
by Sean P. Burke [ U.S. Humanitarian Demining Research and Development Program ]
adapting commercial, off-the-shelf equipment, 
the program integrates mature technologies 
and leverages the U.S. Army’s Countermine 
equipment and programs. Once the equipment 
adaptations are tested and proven at the HD 
R&D facilities, operational field evaluations are 
conducted in actual minefields in a host nation.
New technologies are often developed 
based on requirements identified at the work-
shop. Sometimes unique equipment must be 
identified and/or developed to meet a specif-
ic need from a single demining organization. 
For example, in 2008, Ecuadorian represen-
tatives presented a specific need for demining 
operations in creek beds heavily laden with 
the HD Program development process:
1. identifies requirements for new technologies to 
be used in mine action
2. structures program and develops plan to meet 
these requirements
3. Develops new equipment for use in worldwide 
demining operations
4. tests equipment at government test sites in the 
continental United states and outside the conti-
nental United states
5. improves, upgrades, revises and modifies equip-
ment as identified during testing
6. Performs and supports in-country operational 
field evaluations with host nations
medium-sized rocks. HD R&D en-
gineers researched the requirement, 
contacted various possible equip-
ment suppliers and procured a piece 
of equipment to potentially fulfill 
the requirement. After the machine 
was successfully tested, it was de-
termined that it could be beneficial 
in support of demining activities 
in Ecuador. As a result, the equip-
ment will be deployed to Ecuador 
in 2010. 
This year’s workshop includes 
two days of technology presenta-
tions by all attending organizations. 
It also includes a full day of new 
technology demonstrations at a lo-
cal U.S. government test site. These 
annual workshop demonstrations 
are vital, as they allow participants 
to ask questions and provide real-
time feedback to the engineers. The 
participants also have the opportu-
nity to determine if these technolo-
gies would be useful in their current 
demining operations. If so, they 
can request that a specific piece of 
equipment be provided to their or-
ganization for an operational field 
evaluation. Overall, the week’s ac-
tivities promote an open exchange 
of ideas and information on both old 
and new technologies.
In the months following the 
workshop, the HD R&D team col-
lects, organizes and processes the 
information obtained from the vari-
ous demining organizations. Once 
new requirements are formulated 
from this information, the Program 
Manager develops a new technology 
development plan for the upcoming 
fiscal year. 
The Humanitarian Demining Re-
quirements Workshop is an impor-
tant event in the development of new 
HD technologies and requirements 
from around the world, as well as 
the dissemination of HD informa-
tion, ideas and solutions. 
Sean P. Burke is the Program Manager 
for the U.S. Humanitarian Demining Re-
search and Development Program at the 
U.S. Army’s Night Vision and Electronic 
Sensors Directorate at Fort Belvoir, Virgin-
ia. With more than 18 years of experience 
in countermine R&D, Burke oversees a dy-
namic R&D program that is currently eval-
uating 38 technologies in 10 countries.
Sean P. Burke
Program Manager
U.S. Humanitarian Demining 




Fort Belvoir, VA 22060 / USA
Tel: +1 703 704 1047
E-mail: sean.burke@nvl.army.mil
Web site: www.humanitarian-
    demining.org
Workshop attendees from a previous workshop examine the technologies the demonstration day showcased, including the 
Large-loop unexploded Ordnance Remediation (LuXOR).
PHOtO COuRtesy Of t. BOuRNes
Meeting the Needs of the International Demining Community
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Ordnance recognition is a key compo-nent of all EOD training, although some nations focus more on individ-
ual items while others stress the characteris-
tics of generic groups. Either way, technicians 
soon learn to identify the more common types 
of ordnance within their areas of operation, 
but it takes far longer before they can recog-
nize internal components, or the effects they 
cause. Learning to read the signatures of these 
munitions can help technicians improve their 
ordnance-identification skills.
Signature Recognition: Reading the 
    Signs of Explosive Ordnance 
by Colin King [ C King Associates, Ltd. ]
Signature recognition can be a valuable tool for identifying types of ordnance em-
placed, clearing ordnance and enhancing mine-risk education. Additionally, it aids 
medical professionals in determining the cause of injury and can identify illegal 
ordnance use. While signature recognition is already a major component of explosive-
ordnance-disposal training, it can also provide substantial benefits for local communi-
ties affected by landmines.  
A signature can be either the primary char-
acteristic of an item of ordnance or the second-
ary effect it creates that allows detecting devices 
to identify its presence or type. The potential 
value of signature recognition is enormous, 
ranging from the identification of hazard-
ous areas contaminated with ordnance to es-
tablishing the cause of injury during accident 
investigation. The ability to identify specific 
types of ordnance is often crucial to the selec-
tion of appropriate equipment and techniques 
for post-conflict ordnance clearance and may 
Characteristic safety caps and pins indicate the nearby presence of Belgian M409 anti-personnel mines 
in Chad.
ALL PHOtOs COuRtesy Of tHe AutHOR
also provide evidence of embargo-
breaking or illegal use. With in-
tense media interest in the conduct 
of modern warfare—particularly 
the excessive use of military force—
it can also help to explain events 
and curb misguided speculation. 
Signature recognition is an im-
portant skill, yet one that tends to 
be neglected.
Types of Signatures
Ordnance signatures fall into two 
categories: The primary indicators 
are components of the weapon sys-
tem itself, with secondary effects be-
ing created in the target area upon 
initiation. Some primary indicators 
may be present even before the ord-
nance functions, as in the case of a 
minefield. Here, items such as pack-
aging, instructions and safety devic-
es can indicate not only that mines 
have been laid nearby but also iden-
tify the specific types used.
Once an item of ordnance has 
functioned, components generally 
remain in and around the point of 
initiation. There is a common mis-
conception that everything close 
to the detonation of high explosive 
is vaporized; there are even trained 
EOD operators—who should know 
better—that perpetuate this myth. 
The fact is, other than the energet-
ic material itself, very little is actual-
ly consumed during detonation, and 
what remains can provide valuable 
evidence to those willing and able to 
read the signs.
Secondary effects (those inflict-
ed on nearby objects as the ammu-
nition functions) include marks on 
the ground, damage to structures 
and vehicles, and wounds to people 
and animals. In many cases, both 
categories of indicator are present—
for example, where a fragment from 
a warhead strikes an object, inflicts 
damage and then becomes lodged in 
its target.
The Evidence on Offer
During World War II, sec-
ondary evidence of buried ord-
nance was used by EOD personnel 
to estimate the size, location and 
sometimes even the type of an un-
exploded bomb from the entry hole 
it left. Equally important was the 
ability to recognize signs of a 
“camouflet”—where a bomb had ex-
ploded deep underground without 
leaving a crater. However, while un-
exploded bombs continue to feature 
in modern conflicts, the ability to 
accurately interpret their signatures 
is increasingly rare.
Mine action is one of the few areas 
in which the value of signature rec-
ognition is recognized, with many 
organizations teaching people how 
to spot signs of danger during mine-
risk-education programs. Signa-
tures are particularly vital to MRE 
since—unlike many other types of 
ordnance—mines are unlikely to be 
seen, but liable to function when en-
countered. While communities are 
taught to identify indicators such 
as dead animals and abandoned 
military positions, soldiers and de-
miners should be looking for less 
obvious features, such as discarded 
safety devices, which may directly 
identify the type of mine used. Af-
ter an incident, there is almost al-
ways enough evidence remaining to 
identify the type of mine responsi-
ble, and even fragments recovered 
from the wounds of mine victims 
have been used for this purpose.
Similar skills have evolved for the 
location and identification of cluster 
weapons and their submunitions. 
These capabilities involve recog-
nizing parts of the delivery system 
(bomb, cargo projectile or rocket 
casing), submunition and other pay-
load components (such as ribbons 
and spacers) and impact marks.
entry holes from unexploded bombs were recognized as an important source of in-
formation by World War II eOD personnel.
29
JOURNAL: The Journal of ERW and Mine Action Issue 14.1
Published by JMU Scholarly Commons, 2010
58         notes from the field | the journal of erW and mine action | spring 2010 | 14.1 14.1 | spring 2010 | the journal of erW and mine action | notes from the field         59
Almost anyone can be shown how 
to differentiate between the strike 
marks left by a shaped charge, a frag-
mentation warhead and a blast weap-
on; from there, a broader knowledge 
base is built from witnessing the ef-
fects of different warhead sizes and 
configurations on a range of mate-
rials. With experience and training, 
the smallest ammunition compo-
nents can further aid identification 
through their characteristic shape, 
markings or color—the shade of ol-
ive green alone is often enough to 
indicate the country of origin. As 
the operators expand and combine 
these elements of signature recogni-
tion, they should develop the ability 
to “read” a scene and understand 
the implications.
Recent Examples
A succession of recent conflicts 
has illustrated the importance of 
correct ordnance identification and 
the location of contaminated areas.
After the first Gulf War, the clear-
ance of Rockeye and other bomblets 
from soft sand became one of the 
more hazardous EOD tasks. Char-
acteristic signatures on road surfac-
es not only revealed the presence of 
strikes, but the fragmentation pat-
tern could also show the direction 
of the attack; this clue gave a good 
indication of which adjacent areas 
were likely to be contaminated.
In Lebanon, where there was ex-
tensive use of dual-purpose bomb-
lets, there was initial confusion 
over the types of submunitions 
found and their origins. Some in-
corporated a self-destruct feature, 
which had important implications 
for both clearance procedures and 
ongoing studies into the reliabili-
ty of these submunitions. EOD op-
erators and analysts soon became 
adept at identifying the various 
types from the smallest component 
variations; meanwhile, signatures 
such as internal packing, stabilizing 
ribbons and projectile base-bleed 
units provided vital indications of 
cluster strikes to both local commu-
nities and survey teams.
In Georgia, during the Oslo Pro-
cess negotiations to secure a ban 
on cluster munitions, there was in-
tense interest in whether bomblets 
had been deployed during the 2008 
empty base-bleed units from cargo projectiles were a clear indication of submunition strikes in Lebanon.
conflict with Russia and, if so, by 
which party. A number of compo-
nents and partially functioned mu-
nitions helped to build a picture 
that revealed they had indeed been 
used, including types about which 
little was known. Analysis also re-
vealed important inconsistencies, 
where components from different, 
and sometimes unrelated, systems 
had been assembled for photographs 
as “evidence” of misuse. While mis-
use may have taken place, it was not 
of the type suggested by the images.
Similar images emerged during 
the recent Israeli invasion of Gaza, 
as the media documented a num-
ber of tragic incidents involving 
civilians. Some were determined to 
prove that sinister weapons, such 
as Dense Inert Metal Explosive and 
thermobaric (enhanced blast) types, 
were being used. In several cases, 
analyses of strike signatures, wound 
characteristics and fragmentation 
allowed the munitions to be identi-
fied as anti-tank missiles with “con-
ventional” high-explosive anti-tank 
(HEAT)/fragmentation warheads. 
In one instance, several separate 
definitive indicators had to be ex-
plained to a television network be-
fore it reluctantly agreed to abandon 
the sensational story it had planned.
What’s Missing?
The absence of an indicator can 
also provide important informa-
tion, usually by eliminating an op-
tion. For example, a fragmentation 
warhead will inevitably leave marks 
on nearby exposed surfaces when 
it detonates; clearly, if there are no 
marks, then the weapon did not in-
corporate a fragmentation effect. 
However, such inferences require 
care—and sometimes a little lateral 
thinking—to avoid mistaken con-
clusions. Is it possible that the frag-
ments were caught by something, 
or someone, no longer present at 
the scene, or were so directional 
that they missed some nearby sur-
faces? Explosive events can be com-
plex and unpredictable, and bizarre 
coincidences do occur. In a school 
building in Kosovo, the base of a 
tank projectile was lodged in a hole 
that showed clear signs of detona-
tion—yet the shell was live—sug-
gesting that it had been fired into the 
hole left by a previous round.
The speculation in Gaza was 
fueled by reports from experienced 
surgeons who claimed that they 
had never seen wound characteris-
tics like these before1; however, de-
spite the horrific and unusual nature 
of some injuries, these casualties 
were the victims of “conventional” 
warheads, and it was the absence 
of signatures that most effectively 
countered the conjecture.2 In one 
case, the undisturbed and undam-
aged condition of corrugated iron 
roofing sheets near the point of det-
onation eliminated any possibility 
that a thermobaric weapon had been 
used; in another, claims that some 
weapons incorporated DIME war-
heads were quashed when forensic 
examination showed no indication 
of heavy metals, such as tungsten.
Conclusion
All too often we hear of accidents, 
disasters and tragedies in everyday 
life where hindsight shows us that 
the signs were there, but nobody 
recognized them at the time. Police 
inquiries eliminate a suspect that 
later turns out to be the perpetra-
tor or engineers overlook a flaw that 
leads to catastrophic failure. EOD 
operators are skilled technicians in 
a highly specialized and dangerous 
environment in which comprehen-
sive information can be vital. Much 
of it is readily available, if only we 
can read the signs. 
See Endnotes, Page 82
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Quality mine and UXO clearance en-sures that the beneficiaries of cleared lands can enjoy a safe livelihood in 
the demined area. This level of confidence re-
quires a high degree of organization and man-
agement, maximum engagement of demining 
organizations and national mine-action bod-
ies, and a quality-control system with detailed 
operating procedures. Such a system guaran-
tees the best supervision and control of the sus-
pected mined area. 
CROMAC’s QA/QC System 
The Croatian Mine Action Centre is de-
veloping a quality-assurance/quality-control 
system that incorporates all of the organiza-
tion’s experiences, the requirements of hu-
manitarian demining, and all of CROMAC’s 
functions and staff into the process of QA/
QC and cancellation of areas from the sus-
pected mined area. Based on such presump-
tions, CROMAC’s QA/QC system entails the 
following three development phases: 
1. Quality Control
2. Quality Assurance 
3. Total Quality Management 
CROMAC bases its success on the contin-
uous improvement principle exemplified in 
Total Quality Management. This progress is 
characterized by constantly improving condi-
tions to reach an acceptable level of quality in 
a demined area. Attaining TQM is a goal of all 
CROMAC employees.
CROMAC’s QA/QC system follows the 
guidelines set in the following documents: ISO 
The CROMAC QA/QC System  
by Nikola Gambiroža, Ph.D. [ Croatian Mine Action Centre ]
In order to achieve efficiency in the established humanitarian demining quality-
assurance/quality-control system, acceptable quality levels have been defined for 
mechanical ground processing using demining machines, manual-detection methods 
and/or a combination of the manual method and the use of mine-detection dogs.
9000, ISO 2859, IMAS 09.10 and IMAS 09.20.1,2 
The International Mine Action Standards 
are an integral part of the management pro-
cess aimed at verifying demining quality and 
reaching sufficient confidence (with acceptable 
quality levels) that the demining company has 
removed and/or destroyed all mines and unex-
ploded ordnance from the mined area accord-
ing to specifications. 
Sampling Plans (Acceptance Plans)
The basic question asked during the control 
by sampling is: How many samples should be 
taken to assure a reliable estimate of the quality 
level of the entire demined area? This problem 
can be successfully resolved in humanitarian 
demining by using sampling plans or accep-
tance plans. Depending on the sampling plan 
applied, decisions about acceptance or rejec-
tion of the demined area can be made by:
• Controlling one randomly selected 
sample of the size n (single sampling)
• Controlling two randomly selected 
samples of the sizes n1 and n2 (double 
sampling)
• Controlling more than two randomly 
selected samples of the size n (multiple 
sampling)
Sampling plans are classified into two 
basic groups:
1. Acceptance plans for attributes (con-
trol result is an attribute: proportion of 
“good” [acceptable] to “bad” [defective] 
parts of an entirety, number of defects, etc.)
figure 1: sampling plan scheme.Continued on page 63
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figure 2: the scheme of non-conformity classes and inspection levels.
2. Acceptance plans for variable (control result is 
measured data)
CROMAC has made the procedures for inspection 
and sampling during the execution of demining op-
erations and supervision over completed demining 
operations based on sampling plans for attributive char-
acteristics as per standard HRN ISO 2859-1.3
Acceptance Criteria
Acceptable Quality Level for the projected area in-
dicates the acceptable number of nonconformities 
that can be present in an area without causing rejec-
tion of the entirety (an area demined under the same 
conditions and procedures within the span of a day or 
week). Several levels of nonconformity exist. The larger 
the mine, item of UXO, or explosive fragment and the 
more shallow the soil treatment depth, the lower the al-
lowable number of defects acceptable at each noncon-
formity level. Once the number of defects exceeds the 
acceptable standard at a certain level, the area reaches 
“critical nonconformity,” which causes the entirety to 
be rejected. 
The Law on Humanitarian Demining of the Republic 
of Croatia defines complete clearance as follows: “Com-
plete worksite clearance is the status of an area and/or 
facility defined by geodetic measurement that is com-
pletely clear from all mines, UXO and their fragments 
to the depth specified by the project.”4 Using the term 
complete clearance often causes misunderstandings 
and is subject to various interpretations. For example, 
should the worksite be completely clear from all parts of 
mines and UXO regardless of the type and size of such 
fragments (metal and plastic parts, parts of explosive, 
pyrotechnic chain, etc.) and regardless of whether they 
contain explosive substances?
Prior to introduction of the AQL concept to the 
quality-control system, significant demining efficiency 
and cost-effectiveness were lost due to the fact that every 
time metal was detected in the control sample during 
the final acceptance resulted in rejection of the demined 
area. This rejection of demined areas occurred frequent-
ly during the use of demining machines, especially flails.
Since the introduction of AQL, a demined area can 
contain certain indicators of defects such as remaining 
metal fragments discovered by metal detectors or re-
maining traces of explosives with or without metal that 
are found using the prescribed standard method for the 
detection of metal and explosives. Such cases can indi-
cate the existence of nonconformities in demining and 
again create critical nonconformity. Terms for accept-
ance or non-acceptance of all nonconforming catego-
ries are defined by standard operating procedures for 
sampling. The demining contract defines the AQL that 
should be used. 
Nonconformity represents the deviation in quality 
that results in the demined area not meeting the speci-
fied requirements. Nonconformities are generally cate-
gorized into classes according to their level of gravity. 
The scheme of sampling plans (one-time sampling) and 
nonconformities are presented in Figures 1 (page 61) 
and 2 (page 62).
Demining methods and techniques, demining ma-
chines, and working tool types and makes, as well as 
the soil conditions on the demining project, are tak-
en into consideration during the definition of critical 
nonconformity. Based on those factors, tables of con-
fidence levels were made for light, medium and heavy 
machines as well as tables for definition of sample sizes 
for inspection.2 
Use of demining machines proved to be very efficient 
and cost-effective in combination with manual mine 
detection and mine-detection dogs. If demining ma-
chines that reach the depth specified by the project are 
used during the conduct of demining operations as a 
first method, following mechanical treatment, the entire 
area should be searched using manual methods or mine-
detection dogs. In that case, the acceptability criteria for 
the use of MDDs should be defined as well.
Procedures of Corrections and Repetitions
Locations of control samples are selected in a partial-
ly guided way so that over 70 percent of control samples 
have to cover locations of minefields from the minefield 
records, mine- and UXO-detection sites and other risk 
areas (borders of minefields, road crossings, etc.) and 30 
percent of control samples are selected using a random-
selection method.
Acceptance plans and sampling tables are ad-
justed to the practical needs of demining. Sample 
sizes are selected in a way to inspect at least 2.5 per-
cent of the worksite area in the case of big entireties 
(areas bigger than 150,000 square meters [37 acres]), 
or up to 35 percent in the case of smaller entire-
ties p(areas smaller than 3,201 square meters [3,828 
square yards] and bigger than 200 square meters [239 
square yards]).
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Conclusion
Mine action and demining proc-
esses in the Republic of Croatia are 
organized in such a way as to reduce 
the mines and UXO danger to an ac-
ceptable risk level. The Law on Hu-
manitarian Demining defines the 
complete clearance of worksites from 
all mines and UXO to the depth de-
termined by the project, meaning 
the acceptable risk should be zero. 
However, it is very difficult to reach 
100-percent worksite clearance in an 
efficient and cost-effective way.
In order to fullfill mine-action 
goals and completely eliminate 
the mine problem from the Repu-
blic of Croatia, as specified by the 
National Mine Action Strategy un-
til 2019, CROMAC will focus its fu-
ture efforts primarily on land-
mine and UXO removal to its stated 
Acceptable Quality Level. 
The introduction of AQL enables 
a demined area to contain certain 
indicators of nonconformity, such 
as individually measured depths of 
mechanically treated soil, remain-
ing fragments detected by metal de-
tector, or the remaining traces of 
explosive substance with or without 
metal that are found by approved 
methods for detection of metal and 
explosives. Such cases can indicate 
the existence of nonconformities in 
demining and again create critical 
nonconformity, which requires re-
jection of the area. Terms for accep-
tance or non-acceptance of all defect 
categories are defined by SOPs for 
sampling. 
With CROMAC’s improved 
standards for humanitarian de-
mining in place, the mine-action 
community in the Republic of Croatia 
hopes that the cost of demining op-
erations will decrease as the ef-
fectiveness of demining increases. 
Lands will not be needlessly reject-
ed, while areas at risk of harming its 
beneficiaries can be effectively tar-
geted for demining procedures. If 
this model for an effective QA/QC 
system proves successful over time, 
the benefits will not only touch 
Croatia, but the international mine-
action community as a whole.   
See Endnotes, Page 83
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Following conflict between the United Kingdom and Argentina in 1982, close to 20,000 landmines1 contaminated the 
Falkland-Malvinas Islands. Despite numerous
concerns, including those relating to the en-
vironmental effects of clearance activities, the 
United Kingdom is fulfilling its obligation to 
Article 5 of the Ottawa Convention to remove 
all anti-personnel landmines from the Islands. 
A pilot program for landmine removal began in 
late 2009, conducted by Battle Area Clearance 
and Training Equipment Consultants Interna-
tional Ltd., with program direction and quality 
control oversight by the newly created Falkland 
Island Demining Programme Office. It is ex-
pected that the results of the pilot program will 
help inform future clearance activities.
Background
Argentina laid at least 20,000 landmines, 
forming approximately 120 minefields, in 
1982.1 Following Argentina’s surrender to the 
United Kingdom, clearance began immediately 
but quickly ended after several British service-
men were injured. The locations of the mine-
fields were thoroughly recorded and fenced off, 
and no civilians have been killed or injured 
since the conflict ended.2
Clearance operations did not again become 
a reality until 1998, when the U.K. signed the 
Ottawa Convention, which requires parties to 
remove all landmines on their sovereign ter-
ritory. Questions were raised as to wheth-
er immediate removal was necessary,2 as the 
landmines posed little risk to islanders who 
had grown accustomed to their presence. In 
addition, a 2007 feasibility study conducted 
Since conflict between the United Kingdom and Argentina ceased in 1982, the 
Falkland-Malvinas Islands have remained riddled with landmines. Under its obligation 
to the Ottawa Convention, the U.K. is removing the landmines from this territory. De-
spite concerns about clearance there, a successful pilot program has been conducted. 
by Cory Kuklick [ Center for International Stabilization and Recovery ]
falkland-Malvinas Islands Update 
jointly by the U.K. and Argentina showed that 
clearance could cause environmental harm. 
The U.K. was granted an extension to its clear-
ance obligations under the Ottawa Conven-
tion until 2019. Demining operations began in 
October 2009 with the establishment of 
FIDPO and a contract with BACTEC taking 
full account of the related environmental issues.
According to Robin Swanson, FIDPO Pro-
gramme Manager, there were concerns about 
the environment; permission from the En-
vironmental Planning Department of the 
Falkland-Malvinas Islands was sought in ad-
vance of the demining operations. “We worked 
very closely with the Environmental Planning 
Department to reach a methodology and reme-
diation plan that satisfied their needs and could 
be implemented by BACTEC,” he says.3
Current Activities
Clearance operations are focused on four 
suspect areas, each with different terrain 
types and with various mine and unexploded-
ordnance threat levels: Fox Bay East, Goose 
Green and two areas near Stanley, the capital 
of the Falkland-Malvinas Islands. An addition-
al area at Surf Bay was selected for demining 
because a main road bisected it and there were 
concerns about accidents in that area. It was 
also because it contained over 1,000 mines rep-
resenting 5 percent of the overall mines remain-
ing on the island. Current demining activities are 
scheduled for completion by the end of May 2010. 
Following the pilot phase, the United Kingdom 
will better understand the logistical, environ-
mental and technical challenges and will be able 
to inform future remediation phases.
Half of Nepali Minefields Cleared
Nepal has successfully cleared half of the minefields laid during a decade-long internal conflict. Media reports 
credit the United Nations and local agencies for supporting national demining efforts, which began two years ago. 
Clearance and victim assistance were major components of the 2007 peace accord between the government of 
Nepal and the Unified Community Party of Nepal.
Government forces laid more than 50 minefields during the conflict, and contamination from other ordnance was 
extensive. Rebel forces were also responsible for contamination, and the lingering effects of explosive remnants of 
war are still felt. 
Three demining units from the Nepali Army, with support from the United Nations, have cleared 26 fields and plan 
to clear remaining fields by the end of 2011. According to media reports, 52,617 pieces of ordnance have been dis-
posed of since clearance began in 2007.
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Furthermore, in accordance with 
the aging study funded by the U.S. 
Department of State and being done 
at James Madison University’s Cen-
ter for International Stabilization 
and Recovery, Colin King, an explo-
sive ordnance specialist, is collecting 
mines to help augment the informa-
tion collected during the study. As 
the landmines in the Falklands have 
been embedded in sand for over 20 
years, they have been exposed to 
time and a shifting environment, pos-
sibly altering their effectiveness. The 
results of the study could help de-
termine if current demining tech-
niques are compatible with the 
status of the landmines and whether 
any changes need to be made. It will 
be interesting to discover the condi-
tion of the mines that are removed.
Clearance Techniques
While the minefields were metic-
ulously documented following the 
conflict’s end, the mines themselves 
are very complex and sophisticated. 
Described by Roger Gagen, BACTEC 
Project Manager, as the “Ferraris of 
landmines,” the mines contain a 
very small amount of metal, making 
them very hard to detect.2 
The majority of the minefields 
lie in Surf Bay and Sapper Hill. 
Surf Bay contains approximately 
1,000 anti-personnel and anti-tank 
mines, manufactured in Italy.4,5 The 
mines are placed in panels of two or 
more rows. Deminers use a manual-
excavation technique on each row, 
probing the ground to find and ex-
tract the mines for clearance and 
destruction. As of April 2010, a to-
tal of 1,039 of the mines had been 
destroyed.5 The Spanish mines on 
Sapper Hill have been the hard-
est to locate due to their low levels 
of metal content; however, all 190 
mines have been removed. It took 77 
days to completely remove the land-
mines, which culminated in a pub-
lic demonstration and impromptu 
football game to show confidence 
that the land is now mine-free.
Many of BACTEC’s experts are 
Zimbabweans who have demined 
other sites across the world. In total, 
there were 37 Zimbabweans and 15 
Lebanese experts4,5 worked to meet 
the pilot-project objectives, to ensure 
complete clearance of the land. A trau-
ma medic supports each demining 
team; deminers take numerous breaks 
during their six-hour work shifts and 
are only allowed to consume alcohol 
on Saturday nights.2 These rules help  
keep deminers’ concentration high 
and the number of accidents low.
Conclusion
Three sites at Sapper Hill, Goose 
Green and Fox Bay have been com-
pleted, including the full quality- 
control sampling to International 
Mine Action Standards.  The site at 
Surf Bay is almost complete pend-
ing location of the last mines buried 
deep in the sand dunes.
“We believe that this has been a 
very successful pilot phase which 
will be able to inform future proj-
ects, not only on the technical 
and environmental challenges of 
clearing landmines in the Falkland-
Malvinas Islands,” says Swanson, “but 
also about the logistic and support 
challenges of operating within a limit-
ed infrastructure some distance from 
the U.K.”3
See Endnotes, Page 83
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In many countries around the world, landmines do great harm by de-nying people access to their homes and land, as well as by causing 
bodily harm, death and psychological duress. Several techniques for de-
tecting mines have been developed, using both automated devices (such 
as flails and metal detectors) and animals (usually specially trained 
dogs). Recently, Anti-Persoonsmijnen Ontmijnende Product Ontwikkeling 
(APOPO) has developed operational procedures for landmine detection 
using Giant African Pouched Rats (Cricetomys gambianus). In the first 
nine months of 2009, these procedures were used to demine 199,318 sq 
m in Mozambique. The rats found a total of 75 landmines and 62 explo-
sive remnants of war. 
The rats are initially trained in a series of steps to sniff the ground 
in front of them and to pause and scratch when they smell TNT or, with 
appropriate training, another compound associated with a particu-
lar kind of mine or ERW. In Mozambique, a rat wears a harness that is 
attached by a lead to a rope stretched between two handlers who walk 
parallel paths down manually demined lanes. The rat moves back and 
forth along the rope, guided by lines attached to its lead, as the han-
dlers move slowly forward. The photo to the right shows a rat working 
on a rope. This technique allows the animal to sniff all of the ground be-
tween the handlers. Two rats sniff the area and an indication of a mine 
by either rat is followed by manual demining with a metal detector. In 
Mozambique, the area to be searched is mechanically cleared of vegeta-
tion before the rats are used.
This procedure works well but cannot be used when rocks, large trees 
or other obstacles block the path of the rope. APOPO has developed 
another system for using rats in such cases, and when the goal of de-
mining is to clear a relatively narrow linear area—for example, a path 
and the areas immediately alongside it. In this case, the rat’s harness is 
attached by a lead to the end of a long (2.5-m) lightweight pole, which 
is moved by the handler to direct the animal slowly across the area to 
be demined. The photo on the opposite page shows a rat working on a 
pole. The handler moves along a well-marked, manually demined path. 
By slowly moving the pole—hence the rat—from side to side as she or he 
proceeds down the safe path, the handler demines a lane that is roughly 
twice as wide as the pole is long. 
The pole arrangement can also be used as an alternative to the rope 
system for demining large open areas. In one such application, parallel 
safe lanes are cleared slightly less than two pole lengths apart, and han-
dlers move down the lanes demining to each side, so there is some over-
lap in the areas covered by rats demining from adjacent lanes. In the 
second arrangement, which minimizes the need for manual demining, a 
safe lane is cleared and the trainer moves down it, directing the rat only 
to one side. With both systems, a second rat then searches the same area 
in the same way. If either rat indicates the presence of a mine, that area 
is manually demined. If neither rat indicates the presence of a mine, the 
area they have covered is deemed safe. With the second arrangement, a 
This article compares the performance of Giant African Pouched Rats under two different management sys-
tems, both appropriate for mine-detection operational use. Employing International Mine Action Standards for 
accreditation, the researchers outline the process of conditioning and testing these mine-detection animals for 
field use.
by Alan Poling, Christophe Cox, Bart J. Weetjens, Negussie W. Beyene and Andrew Sully [ APOPO ]
Two Strategies for Landmine 
Detection by Giant Pouched Rats
rope is stretched 0.5 m inside the outside boundary of the cleared area 
to indicate a safe path to be followed by the trainer in their next de-
mining pass. This process is continued until all of the area of concern 
has been examined. 
APOPO’s experience indicates that a given rat can be readily trained 
to perform under both the rope and pole systems, which increases the 
versatility of the individual animal. The remainder of this article de-
A pouched rat works under the rope system.
ALL PHOtOs COuRtesy Of APOPO
scribes an experiment comparing the performance of eight 
rats in detecting defused mines in test fields using both the 
rope and the pole systems. The purpose of the experiment, 
which simulates the International Mine Action Standards’ 
testing procedures for accrediting mine-detection animals, 
is to demonstrate the viability of the pole system, to com-
pare it to the rope system and to make both available to po-
tential users. 
Initial Training 
Using procedures described elsewhere,1,2 eight Cricetomys 
were initially trained in a laboratory setting to emit indi-
cator responses when they detected 2,4,6-TNT. Correct in-
dicator responses were reinforced (rewarded) by a sound 
from a handheld clicker followed immediately by a mouth-
ful of banana. They were trained to emit indicator respons-
es when they encountered mines containing TNT (PMN, 
PMR1, PMR2, No. 4, PMD-6, T-59, TM-57, M16, M14 and 
MK-5 types). Members of the Tanzanian military buried the 
mines just below the surface of the simulated minefield in 
2001. Mines were not disturbed after being buried to avoid 
contaminating surrounding areas, and the amount of ma-
terial covering each mine at the time of the present experi-
ment varied, although very few mines were visually evident.
Rats were trained in the minefield using the rope sys-
tem until, in a blind test, they successfully located each 
mine in a 100 sq m box with no more than two incorrect 
identifications (false alarms). The rats were approximately 7 to 9 months old when 
they attained this status. At that time, they were trained with the pole system for a 
number of weeks until they met the same performance criteria. 
Once the rats had met the criteria for both the rope and pole systems, training al-
ternated between the two on a daily basis. Occasional blind tests and tests in boxes 
with no mines were arranged to ensure that rats would continue responding for a sub-
stantial period without reinforcement. In operational situations, as in blind tests, the 
handler does not know the locations of mines and therefore cannot determine wheth-
er an indicator response is a hit or a false alarm, hence whether the response should 
be reinforced. Intermittent reinforcement—that is, rewarding some but not all correct 
responses—is effective in generating persistent responding without diminishing dis-
criminative stimulus control. In APOPO’s operational work, Cricetomys are exposed 
to simulated minefields, where it is possible to identify and reinforce hits, as well as to 
actual minefields, where reinforcement is not provided. They also are given the oppor-
tunity to identify a defused mine at the beginning of each day’s work, and if they do 
so, their behavior is reinforced (and they are used operationally that day). This proce-
dure works well and APOPO has not encountered difficulties with the rats failing to 
work or becoming inaccurate in the operational setting. 
Testing of Rats
Testing of rats occurred at APOPO’s 28-ha simulated minefield, which is locat-
ed in Morogoro, Tanzania. Tests were conducted from 7 to 9 a.m. on Tuesdays and 
Thursdays during October 2009. The weather was warm and dry throughout test-
ing. Trainers worked with their regularly assigned rats during the tests. Tests were 
conducted in 64 100-sq-m boxes that had not been used for testing or training for at 
least two months prior to the current tests. The boundaries of individual boxes were 
defined by numbered metal stakes, which allowed for accurate identification of the 
the pole system in operation during the experiment.
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Pole Rope
Rat Hits Misses False Alarms Time (Min) Hits Misses False Alarms Time (Min)
1 4 0 0 76 4 0 0 47
2 4 0 0 59 5 0 0 41
3 4 0 0 62 4 0 0 50
4 4 0 0 73 4 0 0 52
5 4 0 0 52 4 1 1 48
6 4 0 0 65 4 0 0 57
7 5 0 0 55 4 0 0 43
8 4 1 1 88 4 0 0 54
Mean: 4.13 0.13 0.13 66.25 4.13 0.13 0.13 49
rat’s location at any point in time. Each box contained between zero and 
three mines. Vegetation was regularly hand-cleared from the boxes with 
machetes to a height of approximately 2.5–5 cm. 
Each rat was tested in four boxes using the pole system and in four 
other boxes using the rope system. According to International Mine 
Action Standard 09.42,3 which describes operational testing for mine-
detection dogs and handlers and also is applied to rats, the animal and 
its handlers—who are blind to mine locations—must detect every mine 
in a test area of at least 400 sq m with two or fewer false alarms (de-
fined as recognition responses located farther than 1 m from the near-
est mine). IMAS requires there be five to seven test items in that size 
area. To approximate the density of test items required by IMAS 09.42, 
the four 100-sq-m boxes used with each rat contained a total of four 
or five mines and no individual box contained more than two mines. 
Boxes were selected at random with the provisions that the num-
ber and type of mines used for the two types of testing were approxi-
mately equal, and only boxes measuring 20 x 5 m were used for pole 
tests. Not enough boxes were available to allow only 20 x 5 m ones to 
be used for all tests and a mix of 10 x 10 m and 20 x 5 m boxes were 
used with the rope system. Each box was used only once in these tests. 
Four randomly selected rats were initially tested with the pole sys-
tem. During this testing, a rat’s usual trainer carried the animal to its 
first selected test box, attached its harness and fastened the harness to 
a nylon cord affixed by a swivel to the end of a 2.5-m telescoping fiber-
glass pole. The trainer then took the animal to the right rear of the box 
and used the pole to direct it across the field. A stopwatch was activated 
as soon as this activity began. By slowly sweeping the pole from side to side 
and gradually extending it, then moving forward and repeating the pro-
cess, the handler led the rat across the right half of the box. When the rat 
reached end of the box, the trainer crossed to the other side and slowly re-
turned to the left front corner, again directing the rat to cover the entire left 
half of the box. When the rat had done so, the stopwatch was deactivated 
and the total elapsed search time was recorded on a data sheet. 
Throughout the test session, an observer constantly watched the rat 
and trainer and recorded on a gridded data sheet any location where, 
as noted by the trainer, the rat emitted an indicator response (paused 
and scratched the ground for five consecutive seconds, indicating the 
presence of a mine). Indicating the presence of a mine had no conse-
quences for the rat, and trainers and observers were not aware of where 
mines were located. After testing was completed at one box, the trainer 
removed his rat from the pole and took it to a second box, where testing 
was conducted as just described. At the end of the second test, the rat 
was fed and watered in a carrying container, then returned by truck to 
its home cage in the colony area. 
On days immediately prior to pole tests, rats were exposed to train-
ing sessions that were identical to the test sessions, save that trainers 
knew the location of mines and sounded a clicker followed immedi-
ately by the presentation of a bit of banana whenever the rat correctly 
identified a mine. Such training was arranged in two separate boxes for 
each rat. Training days for the rope system followed the majority of pole 
training procedures. 
The other four rats were initially tested with the rope system. Here, 
two trainers worked with each rat. They brought the animal to the des-
ignated field, attached its harness and connected the harness to a nylon 
cord joined to a swivel through which a nylon rope passed. This arrange-
ment allowed the swivel (and thus the cord and rat) to move along the 
length of the rope, which had loops at each end and was slightly longer 
than the width of the box (approximately 5.5 or 10.5 m). A trainer lo-
cated at the right front of the box placed one foot through one of the 
loops at calf level and the other trainer, who stood at the left front of the 
box, did the same with the other loop. They stepped apart sufficiently to 
tighten the rope with the rat placed at the right front corner of the box. 
The trainers held thin cords attached to the harness rope by hand. By 
gently pulling on one cord and feeding out the other, the trainer could, 
if necessary, direct the rat to move along the rope. Pulling was rarely 
necessary, however, because trained animals independently move from 
side to side along the rope. Once the rat traversed the length of the rope, 
both trainers took a sideways step (approximately 0.5 m) and the pro-
cess was repeated. Such activity continued until the rat reached the left 
rear corner of the box, at which time it had covered the entire area. As 
with pole tests, the trainers recorded the time required to complete test-
ing and the location of any indicated mine, did not know the location of 
mines, and ensured that indicating the presence of a mine had no conse-
quences for the rat. Two rope tests were conducted on each of two days 
for every animal. 
After a rat finished four boxes under its initial testing condition, 
it was given a training session with the other procedure (rope train-
ing for rats initially tested with the pole and vice versa), and then 
was tested with the other procedure. Conditions of these tests were 
as just described. 
Results and Discussion 
The performance of individual rats is shown in Table 1 (above). Six of 
the eight located all the landmines in each box under both testing con-
ditions with no false alarms. Each of the other two rats located seven of 
eight mines. Rat 5 missed a mine when the rope system was used and Rat 
8 missed a mine with the pole system in place. Each of these rats also had 
a false alarm under these conditions. 
table 1: Performance of rats.
The performance of six of the rats under 
both conditions met IMAS standards for ac-
creditation as described earlier. The per-
formance of the other two rats met IMAS 
standards under one condition but not the 
other. Overall, the rats located 31 of 33 mines 
(94%) under each condition with a single false 
alarm, which is a very good detection rate. 
It is important to emphasize, howev-
er, that this assessment occurred under 
experimental—not operational—conditions, 
and the data set is not large. APOPO is mov-
ing toward having rats handled with the pole 
system approved as mine-action animals in 
Mozambique and expects to seek approval 
later in 2010. Once this occurs, the opera-
tional settings in which the pole system is es-
pecially useful, and the rats’ performance in 
such settings, will be determined. 
As confirmed by APOPO’s practical expe-
rience in Mozambique, the rats have some sig-
nificant general advantages relative to dogs for 
demining applications. They are easy and in-
expensive to procure and they are small (1–1.5 
kg), which allows them to be housed humane-
ly in small cages and makes it highly unlikely 
that they will activate a mine or ERW (which 
has never occurred during the rats’ demining 
in Mozambique). Their food requirements are 
modest and can, if necessary, be obtained lo-
cally at little expense. Their health is robust 
and they are not bothered by the parasites 
and fungal infections that beset dogs. Unlike 
many dogs, Cricetomys do not bond with in-
dividual handlers and will perform equally 
well for anyone who knows how to use them. 
This trait is especially important, because 
human deminers do challenging work, 
often in hot and otherwise difficult condi-
tions; hence, staff turnover can be high. Fi-
nally, the rats mature quickly, and training 
can begin when they are young and be com-
pleted relatively early in their life, which 
can span up to eight years in captivity. 
Being able to use both the pole and rope 
systems increases the rats’ versatility, not un-
like the option of using short- and long-lead 
systems increases the versatility of mine-
detection dogs. The controlled test described 
here, like APOPO’s operational observations 
in Mozambique, confirms that both systems 
work well. Not surprisingly, the time required 
to search 400 sq m in this test was greater with 
the pole system. On average, 66 minutes was 
required to search this area with the pole sys-
tem, whereas the mean search time with the 
rope system was 49 minutes. Because the rope 
system requires two trainers and the pole sys-
tem only one, on average 48% less personnel 
time was required to demine 400 sq m with 
the pole system. Whether the pole system 
actually saves time in an operational setting 
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remains to be determined, but be that as it may, the 
availability of that system increases the utility of 
Cricetomys as mine-detection animals.
See Endnotes, Page 83
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During 1944 and 1945, German forces placed 72,000 anti-personnel and anti-tank mines at Skallingen on the Danish 
coast. This dynamic coastal area’s migrating dunes would quickly hide 
these mines, making post-war mine clearance difficult and causing 
some of the mines to be missed. The mines had also been randomly po-
sitioned, which added to the challenge of detecting and removing them. 
In 1999 the Danish military concluded that 5% of the remaining 10,000 
mines were fully functional and could resurface because of ongoing ero-
sion. At the same time, the Danish government ratified the Ottawa Con-
Environmental Impact on the 
Functionality of Landmines: 
Does Aging Matter? 
by Martin Jebens [ The Danish Coastal Authorities ]  
Mines buried in Skallingen, Denmark, during World War II have since shown varying reactions to their environments 
in beach, dune and marsh areas. This article explains the results of several tests that may assist in the development 
of a more efficient, cost-effective demining plan in these areas. It also posits that a similar analysis of mines and 
soils in other old minefields could result in more flexibility with clearance, leading to greater efficiency. 
vention, which led to clearance of the area commencing. The clearance 
is being conducted by the Danish Coastal Authorities, together with dif-
ferent contractors, and is scheduled to reach completion in 2011/2012.   
The clearance of the first two areas and the preliminary survey of the 
last area have resulted in an increased knowledge regarding the condi-
tion of old mines and the effect different coastal environments—beach, 
dune and marsh—have on mines. 
This paper will show that the mines buried during WWII that have 
been in contact with salt water cannot work as intended and have been 
figure 1: Orthophoto of skallingen peninsula and the outline of the WWII minefields prior to the mine clearance in 2006–2008. Currently the 
southern part remains to be cleared, which will commence in 2010.
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nonfunctional for a considerable amount of time. This 
inoperability is due to the alteration of explosives in the 
detonators from their interaction with salt water and the 
degradation and corrosion of fuzes. Even in areas where 
the mines have not been in contact with salt water, dust 
and rain water have changed the ability of the detonators 
and fuzes to work. This relatively inexpensive analysis has 
resulted in the use of different mine-clearance techniques 
in different geomorphologic terrain types at Skallingen, 
each targeting the specific threat. With the changed risk 
assessment, the remaining clearance on this site will be 
conducted more efficiently, faster and with a lower cost in 
certain areas. A similar analysis of mines and soil compo-
sition in other mined areas could result in a more flexible 
approach to the clearance work, thereby avoiding an un-
necessary, expensive, high-risk mine-clearance operation. 
Geography and Soil Composition
Skallingen is situated on the Danish west coast bor-
dering the North Sea (see Figure 1 on previous page). The 
shoreline is oriented northwest–southeast and is freely ex-
posed to the predominant westerly and southwesterly on-
shore winds from the North Sea. The storm frequency is 
especially high in the wintertime, resulting in storm surges 
that attain elevations of up to 4.4 m above the Danish Verti-
cal Reference.1 The area is further influenced by tidewater, 
with a mean tidal range of 1.5 m.2 
The marsh (see Figures 2 and 3 above) is a frequently flooded marine wetland 
that has well-defined vegetation because of the high salt content and low topogra-
phy. It is influenced on a daily basis by tidewater, which results in waterlogged soils 
and standing water. The yearly sedimentation rate is low and only 2–3 mm of silt 
and clay minerals are deposited together with organic material. Since 1944, therefore, 
figure 2: Aerial photo of clearance work on the beach during the second clearance phase. the dunes and marsh are seen behind the beach.
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figure 3: Aerial photo of skallingen showing beach, dune and marsh areas.
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table 1: the table shows pH values from soil sediments in the 
marsh as well as the average pH values from Danish salt water 
and rain water. Most soil samples are slightly acidic, except from 
samples 2 and 4.
Sub Area Sample Elevation pH
Marsh 1 1-1, 5m 7.1
Marsh 2 1-1, 5m 8
Marsh 3 1-1, 5m 6.7
Marsh 4 1-1, 5m 8
Marsh 5 1-1, 5m 6
Marsh 6 1-1, 5m 7.8
Marsh 7 1, 5, -2m 6
Marsh 8 1, 5, -2m 6.2
Marsh 9 1, 5, -2m 5.9
Marsh 10 1, 5, -2m 6.8
Marsh 11 1, 5, -2m 7.2
Marsh 12 1, 5, -2m 7.3
Marsh 13 1, 5, -2m 7.1
Marsh 14 1, 5, -2m 6.7
Marsh 15 1, 5, -2m 6.3
Marsh 16 1, 5, -2m 7.3
Marsh 17 1, 5, -2m 5.9
salt water Na 7, 5-8, 5





figure 4: Cross section of detonator with dimensions of 4.5 x 
0.7 cm. In many detonators the primary explosives have been 
partly dissolved and altered to different degradation products 
(see table 2 on page 76).
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the total sediment accumulation has been 20 cm. Marsh sediments often 
have a low pH (acidity), which could influence the state of landmines; 
the pH of the subsoil in the marsh has been analyzed and is noted in 
Table 1.2 (above)    
The beach zone is a deposit of unconsolidated, sand-rich sediment 
that is easily influenced by wind processes, as well as hydrodynamic pro-
cesses (see Figures 2 and 3 on previous page). Therefore, the beach sur-
face is often uneven with series of low, broad, sandy bars separated by 
linear depressions. Finally, the area is subject to erosion, which results 
in changing coastlines and topography. The beach surface can change 
considerably on a daily basis, especially in the wintertime. On the beach, 
mines have been found down to 1.3 m below the surface.   
The dunes are an accumulation of sand built by wind processes (see 
Figures 2 and 3 on previous page). Because they are entirely composed of 
unconsolidated sand sediment, dunes tend to be fragile, mobile and sus-
ceptible to erosion. Colonizing plants act to stabilize the dunes by cap-
turing migrating sediments. Mines have been found between 10 cm and 
12 m below the present surface of the dunes. Dunes are regarded as the 
most protective environment for landmines since they are not affected 
by salt water like the marsh, nor the wave action on the beach.  
    
Explosives and Metallic Composition of Detonators and Mines
During 2007 and 2008, continuous investigations and analyses were 
made of explosives and mines in order to review the risk assessment. 
The results and conclusions of this work have shown that the three geo-
morphologic areas described above have different impacts on the state 
of landmines. This fact is reflected in the degradation state of both 
continued on page 77
figure 7: Backscatter picture of hammer from sample 3 in table 3. 
Black spots are oxidized areas.
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figure 5 (at left): schematic illustration of the ZZ42 fuze. the dimension 
is approximately 1.2 x 8.5 cm. Notice the position of the plug, which is 
composed of a mixture of sand grains, oil and rust.
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figure 6 example of ZZ42 fuze with detonator found at skallingen-
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Target number Hammer (wt%) Spring (wt%) Nut (wt%) Percussion cap
1 Fe 99, 51 Fe 99, 03 Zn 97, 95
cu 1, 11
cu and Zn
2 Fe 98, 65 Fe 99, 43 cu and Zn
3 Fe 99, 49 (oxidized) Fe 99, 43 cu and Zn
4 Fe 99, 79 Zn 75, 3-88, 54




14 Fe 99, 74 Fe 98, 70
cu 0, 61
cu and Zn
explosives and metals. In the following sections, special attention 
is given to the type of detonator and the ZZ42 fuze, which is pres-
ent in all AP mines (stock mines and wooden-case mines) in the area. 
Explosives and metallic composition of detonators and percussion 
caps. The Netherlands Organisation for Applied Scientific Research 
(TNO) performed the chemical analysis of explosives using x-ray dif-
fraction (XRD).3,4 The composition of explosives was analyzed using a 
Philips PW3020 Diffractometer with a 40-kV tension and 50-mA cur-
rent. An accurate quantitative analysis of a number of primer mixtures 
is not yet available. However, XRD offers the best method to perform 
qualitative and semi-quantitative analyses.
The composition of metals and explosives was tested in 33 detona-
tors (see Table 2 on the opposite page and Figure 4 on page 74) and nine 
percussion caps. All detonators were made of alumina. Primary explo-
sives in the detonators were identified as lead azide and tetryl. In most 
cases the explosives had been altered to different non-explosive prod-
ucts (lead carbonate hydrate and lead oxide) and a few detonators were 
found empty.3,4
The percussion caps were all corroded and corrosion products such as 
ZnO (zinc oxide) were found around the caps. Four percussion caps showed 
inside traces of Cu (copper), Pb (lead), Zn (zinc) and Fe (iron). Three caps 
were found empty, which reflect dissolution of explosives by percolating 
fluids. Finally, two caps showed a confined primer degradation product. 
Traces of mercury fulminate could not be detected in any of these caps. 
The main explosives in the mines have not been analyzed. Howev-
er, from German WWII documents and visual identification, the explo-
sives in the AP mines have been identified as TNT. 
Metallic composition of fuzes and stock mines. The analyses of 
the metal composition and degradation stage were initially done as a 
project to improve detection capability. In addition, this work also had 
some significance identifying the effect different environments had on 
fuzes and mines. The chemical analysis was made using a 
JEOL JXA-8900 SuperProbe (E-SEM, electronic microprobe) at 
Aalborg Portland, Research and Development Centre. Operating con-
ditions for spot analyses were 15 kV and 20 nA; spot sizes were 10 µm.
ZZ42 fuze. The ZZ42 fuze is a mechanical fuze produced by 
Germany during WWII (see Figures 5 and 6 on pages 74-75). It 
was the standard fuze in a number of German mines like schutz 
mines and stock mines, and also frequently used in the S-mines. 
The ZZ42 fuze has been found in large numbers at Skallingen. 
Visually, the ZZ42 fuzes appeared to be in different disintegration 
stages (see Figure 6 on pages 74-75). In general, the bakelite surrounding 
the metal parts had been preserved well in all areas. Further, the springs 
and firing pins, which often were soaked in oil, functioned well. Howev-
er, the fuzes were normally corroded at the top of the firing pin, prevent-
ing them from moving freely. The bakelite had not completely sealed off 
the vital parts inside the fuzes. Therefore, in the majority of ZZ42 fuzes, 
the oil, sand and rust had mixed to a hard plug just between the ham-
table 3: Composition of five ZZ42 fuzes. One can see that the spring and the nut differ in composition, which will change the geophysical 
signature. Only inside one fuze was oxidation identified: fe, Zn, Cr (chromium) and Cu.
figure 9: example of a stock mine detected and found in the dunes 1.3 m below the present surface. the mine is complete and is still 
attached to the stick.
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table 2: Overview of the chemical composition of explosives and alteration products in the detonators compared to environment.





Beach 1 1 2
Dune 4 2
Marsh 3 1 12 7
figure 8: Cross section of a stock mine. even though many iron parts appear to be in a good condition, most are partly corroded.
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mer and the percussion cap. This obstruction dramatically 
lowered the ability of the hammer to ignite the percussion 
cap, whereby the ZZ42 fuze could become harmless (see 
Figure 5 on page 75).
All fuzes that underwent the chemical tests had been 
found in the dunes, which offer the best protection from 
salt water. This occurrence is reflected by the fact that only 
one sample had started to oxidize (see Figure 7 on page 75). 
The protective environment had not completely prevented 
water from penetrating the metals, however.
Stock mines. The stock mines were made of concrete 
with a large number of encapsulated metal fragments, (as 
seen in Figure 8 on page 76). In all stock mines found, the 
mine body was generally robust and the green paint of-
ten well-preserved (see Figure 9 on page 77). Most stock 
mines had been found as an empty concrete and iron cas-
ing (see Figure 8 on page 76). When found with explosives, 
the explosives were identified as TNT. The fuze and deto-
nator used on the stock mines were the ZZ42 fuze and the 
detonator described earlier. In most stock mines, the metal 
fragments in contact with free air had started to corrode be-
cause of oxidation and the repeating cycle between wet and 
dry conditions. 
The chemical composition of metal fragments in nine 
stock mines from the marsh showed a large composition-
al variation—not only in metal parts, which had been in 
contact with free air, but also in parts that had been sealed 
by concrete. It was possible to identify unaltered and al-
tered areas in all metal fragments when they were cut 
through, even in parts that appeared unaltered on the outside. The unaltered   ar-
eas were generally made of iron. The altered areas were a mixture of C (carbon), N 
(nitrogen), Na (sodium), Cl (chlorine), Si (silica) and Al (aluminum) (see Figure 10 
above). This element signature is likely to reflect the steel production and a decom-
position signature reflecting the local environment. 
The C content can be explained by steel manufacturing where it was added to Fe 
but also by the large chemical release of C when organic material decomposed. De-
figure 11: Backscatter picture of metal part from stock mine showing a circular 
alteration zone with a number of salt crystals.
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figure 10: spectrum of the alteration area shown in figure 11 below. the area has a more complex chemistry than the surroundings, which 
is mainly made of fe.
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table 4: functionality test and impact-sensitivity test of 12 detonators found in the marsh and dune areas. No detonator worked as intend-
ed when found in the marsh, while 50% of the detonators worked when found in the dunes. No impact-sensitivity test was conducted on 
detonators from the dunes.
composition of organic material also releases N. The release of C and N 
is an ongoing process in marsh areas.2 The content of Na and Cl is best 
explained by the presence of salt water, which is supported by the find-
ings of salt crystals inside the Fe metal fragments (see Figure 11 on the 
opposite page). Finally, clay minerals, which make up the majority of 
marsh soils, are rich in Si and Al.  
The corrosion of metal leads to fracturing whereby water can enter 
along cracks. Therefore, it is likely that fluids, in this case salt water, dis-
solved C and N as well as clay minerals (Si and Al) and penetrated into 
the metal along small fractures. Inside the metal, the elements had pre-
cipitated from the fluid. This variation in composition changes the geo-
physical signature.  
Wooden-case and Teller Mines
A number of wooden-case mines (AP and AT) and Teller-42 mines 
(AT) were found in the area. The wood surrounding the wooden-case 
mines had, in most cases, dissolved irrespective of terrain type. The re-
maining parts that indicated the former presence of wooden-case mines 
were blocks of TNT with the attached ZZ42 fuze and detonator de-
scribed earlier. In a few cases the wooden-case mines were complete, 
but only when found in sand sediment. Therefore, most complete mines 
have been found inside the dunes.






Marsh 4 all negative 3 of 4 1
Dunes 8 4 working Na Na
table 5: the functionality of fuzes, detonators, percussion caps 
and mines found in different coastal environments on skallingen. 
schematic presentation of the discussion above. the functionality 
of fuses, detonators, percussion caps and mines found in differ-
ent coastal environments on skallingen. + indicate ability to work 
and ÷ can not work as intended. ºMost fuzes are observed having 
a plug between the hammer and percussion cap except for a num-
ber in the dunes. ¹the majority of percussion caps do not work re-
gardless of environment. though, it is likely that a number could 
work inside the protective dune environment. ² ³ If the fuze, percus-
sion cap and detonator is functional the stock mine and wooden 









Detonator ÷ + ÷




teller mine + + +
At the time of writing, all Teller mines had been found in the dunes 
at a depth between 2 and 3 m, except for one that was found near the 
surface in the marsh. In all cases, the metal covering the explosives was 
corroded but intact.
Functionality of Landmines
When establishing the functionality of landmines, the most im-
portant issue is the resistance of the detonating mechanism to decom-
position. Hence, if the fuze and detonator do not work, the mine will 
not work.  
The chemical analysis of the detonators showed that the degrada-
tion of explosives in general is in an advanced state. A number were ei-
ther empty or contained byproducts from the altered explosives, most 
likely due to the percolating water that was observed inside metals from 
stock mines. To further establish their functionality, 12 detonators were 
put through a detonation test (see Table 4 above). The functionality test 
of the detonators was performed at TNO by placing a squib in the open 
side of the detonators, causing the functional detonators to ignite from 
the generated flame.   
The test showed that 50% of the detonators found in the dunes were 
functional when tested, while all detonators from the marsh tested 
negative. Due to these results, the marsh detonators were then given 
an impact-sensitivity test, conducted with a Federal Institute for Ma-
terials Research and Testing (BAM) Fallhammer apparatus. The BAM 
equipment performed the test on the primer of those detonators that 
showed any presence of intact primary explosives (lead azide) deter-
mined by X-ray diffraction. The test was made by TNO using a 1-kg drop 
weight at 50 cm (5 Nm) and 5-kg drop weight at 20 cm (10 Nm). In this 
case, three of four worked when exposed to 5 Nm and the last worked at 
10 Nm.  
It was evident from the chemical analysis of explosives that the percus-
sion caps were in an advanced degradation stage and therefore unlikely to 
work. Further, several field tests failed to ignite the percussion cap.
Finally, the fact that the ZZ42 fuze had been altered and was in most 
cases not functional was true in all areas, even though the metallic com-
position had shown that it was less common for the mines in the dunes to 
be nonfunctional. This discovery is in accordance with the data obtained 
by TNO, which reinforces the findings that dunes tend to preserve land-
mines better than marshes, seeing as the detonators have been known to 
work and ignite the main explosive in the dune areas even after 60 years.3
From the above, it is evident that the detonators and ZZ42 fuzes de-
compose and become inactive in contact with water, wet soils and dust 
and that no detonators and ZZ42 fuzes have worked as intended when 
found in the marsh. Further, lead azide, which is used in detonators, will 
dissolve and react with salt in the ocean water, creating different non-
explosive alteration products.3,4  In this case, the lead azide is likely to be 
completely altered or dissolved after three years of contact with salt wa-
ter.3,4 Therefore it is unlikely that stock mines and wooden case mines 
will work when found in the marsh. Additionally, the wood surrounding 
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wooden case mines has in most cases decayed. Inside the dunes, stock 
mines and wooden case mines could work (see Table 5 above). 
Using this information, coupled with the fact that the area is a nat-
ural heritage area that will not be exposed to construction work in the 
future, has lead to the conclusion that AP mines with ZZ42 fuzes and 
detonators do not need to be removed from the marsh. This conclusion 
means the detection work can be reduced significantly in the overall 
area. AP mines will be removed from the dunes since the dunes offer the 
most protective environment and erosion can make them resurface and 
move them out on the beach. 
On the beach, AP mines will only be a threat if they have recently 
moved there, as the detonators will become inactive when exposed to 
salt water.3 Furthermore, the hydrodynamic forces are very strong, espe-
cially during stormy conditions, so wooden case mines and stock mines 
will break apart and the mines will be carried into the ocean. Not all AP 
mines on the beach can be detected at the investigated depth of 1.3 m, 
but because the mines become inactive after three years or eroded into 
the ocean in less than one year, they are not a lasting danger. The Tell-
er-42 mine does not have a ZZ42 fuze attached and the T-Mi.Zdr.42 fuze 
used is encapsulated by a pressure plate, which protects it from free air, 
soil and water. Field tests of the Teller mines found in the dunes have 
revealed that the mechanics of the fuzes are likely to work, as well as 
percussion caps, detonators and the main explosive charge. The Teller 
mines shall therefore be considered fully active and the Teller-42 mine 
will be removed from all areas (see Table 5 on page 79).    
Over time, the functionality of landmines seems to depend on the 
environment they are placed in and the composition materials.5 In 
Skallingen the influence of salt water (which changes the chemistry of 
lead azide) and the continuing exposure to the cycle of wet and dry con-
ditions have led to inactive fuzes and detonators in the marsh area. The 
pH in this case did not have any influence on the decomposition, but it 
could affect the decomposition in other soils. Landmines found buried 
figure 12: example of teller-42 mine found on top of the beach. this type of mine has been found in good condition inside the dunes and 
in the marsh.
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in the dunes are in better condition because of 
the lower influence from water. Still, a num-
ber of fuzes and detonators are inactive in the 
dunes because of dust that has entered the me-
chanical parts and rain water, which has led to 
corrosion and the slow dissolution of explo-
sives inside percussion caps. On the beach 
there might be a small risk that the mines 
will work if they have recently been eroded 
from the dunes. Once on the beach, how-
ever, they will quickly decompose or break 
apart because of wave action and water. 
Even though not all mines have been test-
ed for functionality, the clearance work thus 
far has shown that less than 5 percent of the 
mines are fully functional.      
There is no way to definitively tell when the 
mines became inoperative, but the inside al-
teration of metal parts and the degree of cor-
rosion of mines and fuzes from the marsh 
would indicate that they have been inopera-
tive for a considerable amount of time. 
Use in Other Minefields 
The main aim of this work has been to an-
alyze the state and composition of old met-
al and wooden-case mines. Many mines 
are made of plastic, however, with a limited 
amount of metal. Still, the last 20 years have 
shown that the life span of plastic in nature is 
not infinite. An increasing number of phthal-
ates are being detected in waterways and riv-
ers, reflecting the decomposition of plastic. 
Also, museums have difficulties preserving 
plastic items, which become sticky and frag-
ile.6 Further, recent scientific developments 
have revealed that plastic in the ocean decom-
poses as it is exposed to rain, sun and other en-
vironmental conditions, and that polystyrene 
begins to decompose within one year.7 There-
fore, it is likely that plastic mines, as well as 
concrete, metal and wooden case mines, will 
slowly become fragile and crack, which could 
open an entryway for water and dissolve the 
explosives. The decomposition of plastic will, 
like other materials, depend on the chemical 
composition and amount of water in the soil 
and the climate.   
The above review supports an approach in 
which a flexible response to different mine-
fields, targeting the specific threat of a given 
minefield, will be preferable instead of using 
a standard response. However, it requires a 
thorough Technical Survey that will provide 
the planners of the demining activities with 
crucial information to make area reduction 
and clearance possible.8 
The inexpensive testing of explosives, land-
mine condition and soil chemistry described 
here will reveal the functionality of mines. 
The consequence of this experience could re-
sult in a cheap, low-risk mine-clearance op-
eration and prevent an expensive, high-risk 
mine-clearance operation. Therefore, it is in-
teresting and valuable for the mine-action 
community to look further at the deactivation 
of landmines by passive decomposition. 
See Endnotes, Page 83
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Building the Foundation for Sustainable Prosthetic and Orthotic Services in Cambodia, 
Scott [ from page 14 ]
1.     “Cambodia.” Landmine Monitor Report 2009. http://bit.ly/4ulhHa. Accessed 20 January 2010. 
2. Category II accreditation is the common qualification among the Association of P&O Schools, 
ensuring that graduates are equipped to deliver appropriate prosthetic-orthotic interventions no 
matter the technology. 
3. Long, Sok, and Chhiv, Lim. E-MINE: Electronic Mine Information Network. Cambodia 
Mine/Explosive Remnants of War Victim Information System, Annual Report 2008. http://bit.
ly/66XjBA. Accessed 20 January 2010.
Non-technical Survey: A Model for Evidence-based Assessment, Larsson, Ekenberg, Wessel and Bach 
[ from page 19 ]
1. Denoeux, T. 1997. “Analysis of Evidence-Theoretic Decision Rules for Pattern Classification.” 
Pattern Recognition 30(7), pp. 1095–1107.
2. For a comprehensive treatment of this theory, see Chankong, Vera and Haimes, Yacov Y. Mul-
tiobjective Decision Making: Theory and Methodology 1983. North-Holland, Amsterdam or 
Keeney, R.L, and Raiffa, L. Decisions with Multiple Objectives: Preferences and Value Tradeoffs. 
Wiley. New York. http://tinyurl.com/yta9xb. Accessed 10 March 2010.
3. Minefields are partitioned into disjoint sub-areas known as sectors.
4. This may be interpreted as the default value if there is no particular reason to discredit the cred-
ibility of an informant a piece of information.
The Saloglu Project, Gidayev [ from page 23 ]
1. E-Mine Electronic Mine Information Network. “Clearance of UXO in Saloglu Village, Agstafa.” 
http://tinyurl.com/y9ho4l4. Accessed 7 October 2009.
2. Azerbaijan and NATO/NAMSA Joint Project: Saloglu Project: Clearance of UXOs in Azerbaijan. 
http://tinyurl.com/y8csga5. Accessed 7 October 2009.
3. The UXO Clearance Project in Azerbaijan to be Extended for 16 Months. http://tinyurl.com/
 y9dbkce. Accessed 7 October 2009.
4. IMAS 09.11, Battle Area Clearance, First Edition, UNMAS (1 Sept 2007). http://tinyurl.com/
 yes4jeb. Accessed 25 March 2010.
Post-conflict Impact Assessment in Cambodia, Bottomley and Ponha [ from page 29 ]
1. MAG, 2008. “What Difference Does MAG Make? Outcome Reference Document.” Internal doc-
ument. Manchester: MAG
2. DFID Sustainable Livelihoods Framework: DFID (2007) Sustainable Livelihoods Guidance 
Sheets. http://bit.ly/cP7TL8. Accessed 25 March 2010.
3. Bond, R. and Mukherjee, N. (2002). Livelihood Asset Tracking Tool: An Impact Monitoring Tool. 
Journal of International Development, Vol. 14, pp. 805–815.
4. Collinson, S. (2003). Humanitarian Action in Conflict: Implementing a Political Economy Ap-
proach, Humanitarian Policy Group Briefing, No. 8. http://bit.ly/bAannV. Accessed 25 March 
2010.
5. Bond, R., P.H. Kapondamgaga, B. Mwenebanda, R.P.S. Yadav, A. Rizvi, (2007). Monitoring the 
Livelihood Platform: Reflections on the Operation of the L.A.S.T. Method from India and Malawi. 
Impact Assessment and Project Appraisal, 25(4), pp. 301–315.
6. Cambodia was chosen for the pilot study because, as a country at the development end of the 
post-conflict continuum with a mature mine-action program, it was predicted that impacts from 
past mine-action interventions would be more visible and possible to capture with the PCIA 
methodology. The Royal Government of Cambodia, within the Cambodian Millennium Devel-
opment Goals, also has a strong commitment to eliminate the negative humanitarian and so-
cioeconomic impacts of landmines and ERW and was supportive of MAG conducting the pilot 
within Cambodia.
Humanitarian Mine Action Training Mission to Sri Lanka, Crockett [ from page 33 ]
1. “Sri Lanka.” To Walk the Earth in Safety. 2010. Office of Weapons Removal and Abatement 
(PM/WRA) in the U.S. Department of State’s Bureau of Political-Military Affairs. http://bit.ly/
bVmu4Q. Accessed 2 April 2010.
2. “United States Provides $6 Million to Support Demining in North.” Press statement issued by 
U.S. Embassy in Colombo. TamilNet. http://tinyurl.com/yk53b9q. Accessed 26 February 2010.
3. Belen, Angel. “Humanitarian Mine Action Team Back Brief.” Fort Leonard Wood, MO. 11 
 September 2009.
South Sudan: The Role of Bangladeshi Military Deminers, Abdullah [ from page 37 ]
1. In the Bangladeshi military, the Commanding Officer is a Lieutenant Colonel who commands 
a Battalion; however, an officer below the rank of Lt. Col. commanding a unit is called Officer 
Commanding, not a Commanding Officer as in the U.S. military.
 2. “Sudan.” Landmine Monitor Report 2008. New York: International Campaign to Ban Land-
mines. http://tinyurl.com/yen6ung. Accessed 12 March 2010.
3. “Sudan.” Mines Advisory Group. http://tinyurl.com/yd3k47t. Accessed 12 March 2010.
4. Comprehensive Peace Agreement Between The Government of The Republic of The Sudan and The 
Sudan People’s Liberation Movement/Sudan People’s Liberation Army, 2005. http://tinyurl.com/
yka48az. Accessed 31 March 2010. 
5. Any member of the Corps of Engineers is called a sapper. 
The Performance of Militaries in Humanitarian Demining, Paterson [ from page 41 ]
1. Mine action often uses the term humanitarian to imply “not for military or purely commercial 
purposes.” Humanitarian demining is undertaken in support of reconstruction and develop-
ment efforts, and to meet Ottawa Convention obligations, as well as for purely humanitarian 
reasons (i.e., to save lives and limbs, usually in an emergency situation).
2. The main reasons for the dearth of such studies appear to be the reluctance of militaries to share 
data and the fact that there are few situations in which military and civilian humanitarian-
 demining operations are underway in the same country and at the same time (e.g., either the 
military has a monopoly on demining in the country, or they are not involved in humanitarian-
demining tasks).
3. GICHD. Evaluation of the UNMEE Mine Action Coordination Centre. August 2005. See Chap-
ter 9 for details on the cost-effectiveness comparisons. http://tinyurl.com/yamywrl. Accessed 16 
December 2009.
4. The United Nations has since adopted a policy that military demining units serving in peace-
keeping forces must work in compliance with IMAS.
5. At that time, Bosnian Serbs, Bosnian Croats, and Bosniaks each maintained separate armed 
forces, which collectively were termed the EAF.
6. GICHD. The Role of the Military in Mine Action. June 2003. See Chapter 3 (37-41). http://tinyurl.
com/y96lg5o. Accessed 16 December 2009.
7. Legislation in Vietnam specifies that unexploded ordnance survey/clearance is required for all 
significant investment projects. The Department of Defence is responsible for the delivery of 
such services, but the cost must be covered in the financing plan for each investment project.
8. GICHD. EC-Funded Mine Actions in the Caucasus and Central Asia. July 2009. http://tinyurl.
com/yz7n8oq. Accessed 17 March 2010.
9. GICHD. Desminado Humanitario En Chile. November 2008. http://tinyurl.com/yhmxdsq. 
 Accessed 17 March 2010. 
10. GICHD. Evaluation of NPA’s Humanitarian Mine Action Project and Review of Ethiopia’s Mine 
Action Programme. February 2007. http://tinyurl.com/ygv6e9u. Accessed 17 March 2010.
11. GICHD. Mid-Term Outcome Evaluation for Strengthening National Capacity for Mine Action in 
Yemen – Phase II. June 2005. http://tinyurl.com/yfuna7l. Accessed 17 March 2010.
12. Borton, John, Emery Brusset and Alistair Hallam. (1997) Humanitarian Aid and Effects, Chapter 
5, Part II, section 8.1. “Udenrigsministeriet. The International Response to Conflict and Geno-
cide: Lessons from the Rwanda Experience, Study 3.” http://tinyurl.com/ygq2war. Accessed 16 
December 2009. 
13. GICHD is unaware of other independent studies on the cost-effectiveness of military delivery of 
humanitarian assistance. On the use of military assets in humanitarian emergencies more gen-
erally, refer to: United Nations, Inter-Agency Standing Committee. Civil-Military Guidelines & 
Reference for Complex Emergencies. 2008. http://tinyurl.com/yj5knc2. Accessed 16 December 
2009. This document embraces the principle of “last resort” (only request foreign military assets 
when there is no comparable civilian alternative).
14. Statement by the President of the Security Council, S/PRST/2003/22, No. 22. 19 November 2003.
Arwa: An Inspiring Story for Landmine Survivors, Al-Ezzi and Hill [ from page 43]
1. The Marshall Legacy Institute Gala 2009. http://tinyurl.com/y4xtrlt. Accessed 16 April 2010.
We Love Life: A Novel Approach to Explosive Remnants of War, Sa’adi [ from page 47 ]
1. Fiederlein, Suzanne. “Grant Progress Report,” Period Covered in this Report: June 1, 2008-June 
30, 2009. 
2. Stewart, Anne, Lennis Echterling, Hasan Hamdan, Dennis Barlow and Suzanne Fiederlein, “We 
Love Life.” Safe Passage, Vol. 2, Issue 15, Page 1.
3. Mine Action Information Center, “ERW Awareness in Jordan: Extending and Strengthening the 
Message.” 2009 Project Proposal, 10 July 2009.
Space Assets for Demining Assistance, Bouvet [ from page 49 ]
1. For more information on the European Space Agency, Integrated Application Promotion pro-
gram, visit http://iap.esa.int. Accessed 20 April 2010.
2. Further background on this project is provided in this webpage: http://tinyurl.com/y4k64tv. 
 Accessed 20 April 2010.
Introducing Comprehensive Community Needs Assessment, Lardner, Bateman and Shroder 
[ from page 53 ] 
1. “Casualties and Data Collection.” Landmine Monitor Report: 1999-2009 Overview. New York: 
International Campaign to Ban Landmines. http://bit.ly/aVA20a. Accessed 23 March 2010. 
2. “IRF International Road Statistics.” IRF. Geneva. 2009.
3. “Frequently Asked Questions.” Small Arms Survey. http://bit.ly/aP98Wt. Accessed 
 12 March 2010.
4. Kasturiratne, A. et al. “The Global Burden of Snakebite.” PLoS Medicine. http://bit.ly/rpWvR. 
Accessed 23 March 2010.
5. Dr. Dirk Glaesser. “Pandemic Preparedness Planning for Travel and Tourism.” http://bit.ly/
aj5FKz. Accessed 23 March 2010.
6. Lao PDR Risk Management and Mitigation Model. Geneva International Centre for Humanitar-
ian Demining. Geneva, February 2007. http://bit.ly/9FLQuA. Accessed 20 April 2010.
7. The importance of traditional beliefs and the spirit world to most developing societies cannot be 
overstated. People tend to believe in, respect and even fear the spirits as one of the most deeply 
rooted of their traditions. 
8. “Mozambique.” Landmine Monitor Report 2009: Toward a Mine-Free World. New York: Interna-
tional Campaign to Ban Landmines. $3.2 million from international donors and $1.56 million 
from the government of Mozambique.  http://bit.ly/9Tglaa. Accessed 23 March 2010.
9. Violence and Injury Prevention and Disability Programme (VIP). WHO 2008. Geneva.
10. World Malaria Report 2008. WHO 2008. Geneva. (Note: these are 2007 figures as 2008 figures 
are not yet available.)
11. Epidemiological Fact Sheet on HIV and AIDS. Mozambique, UNAIDS/WHO working group on 
Global HIV/AIDS and STI Surveillance 2008. Geneva.
12. KAP is a standard methodology widely used within the broader humanitarian aid arena that 
uses such components as detailed questionnaires and focus group interviews at the community 
level in order to accurately place the specific data being sought within the local context.
13. Provided by agencies such as United Nations Office for the Coordination of Humanitarian Af-
fairs, relevant government departments, NGOs and research organizations. 
Signature Recognition: Interpreting the Language of Explosive Ordnance, King [ from page 59 ]
1. “Doctors Spooked by Israel’s Mystery Weapon.” Wired. 28 January 2009. http://tinyurl.com/
yeqr9zc. Accessed 17 March 2010. 
2. For more information, see Onslaught: Israel’s Attack on Gaza and the Rule of Law, 27 Decem-
ber 2008–18 January 2009. National Lawyers Guild Delegation to Gaza, February 2009. http://
                 tinyurl.com/ckr9tx. Accessed 17 March 2010. 
The CROMAC QA/QC System, Gambiroža [ from page 64 ]
1. IMAS provides the framework of international standards and guidelines for mine clearance and 
has been developed to improve the effectiveness, efficiency and safety in mine action. For more 
information: http://tinyurl.com/4v6bdb. Accessed 12 April 2010. 
2. The International Organization for Standardization is a nongovernmental organization that de-
velops and publishes international standards to help bridge the gap between the public and pri-
vate sectors. For more information: http://bit.ly/mbarw. Accessed 23 April 2010.
3. See HCR, Standard Operating Procedures. http://tinyurl.com/ye8q9s5 and http://tinyurl.com/
y8faoxd. Accessed 12 April 2010.
4. See Law on Humanitarian Demining. Croatian Parliament 2964. http://tinyurl.com/yfr6ddo. 
Accessed 12 April 2010.
5. Common terms and definitions may be found here: http://bit.ly/bWGFYU
Falkland-Malvinas Islands Update, Kuklick [ from page 66 ]
1. Flecter, Martin and Stanley, Port. “Zimbabwean Deminers Clear Deadly Legacy of Falklands 
War.” Times Online. 1 March 2010. http://bit.ly/dD2cia. Accessed 24 March 2010.
2. Keeley, Robert. “Clearing the Falkland-Malvinas Islands.” The Journal of ERW and Mine Action. 
Issue 13.1 (Summer 2009: 7-9). http://bit.ly/cwKn43 Accessed 24 March 2010.
3. E-mail received from Robin Swanson 16 March 2010.
4. “Falklands Islands De-mining Pilot Project and the Challenge of Full Clearance.” MercoPress. 7 
February 2010. http://bit.ly/d73qt0. Accessed 24 March 2010.
5. Information received from Robin Swanson 28 March 2010. 
Two Strategies for Landmine Detection by Giant Pouched Rats, Poling, Cox, Weetjens, Beyene  and Sully 
[ from page 71 ]
1. Verhagen, R., Weetjens, F., Cox, C., Weetjens, B., Billet, M. 2006. “Rats to the Rescue: Results 
of the First Tests on a Real Minefield.” Journal of Mine Action Issue 9.2. (Winter 2006: 96-100). 
http://tinyurl.com/cha9cb. Accessed 12 April 2010.
2. Poling, A., Weetjens, B., Cox, C., Beyene, N W, Sully A. “Using Giant African Pouched Rats (Cri-
cetomys gambianus) to Detect Landmines and Tuberculosis: Strategies, Challenges and Possible 
Solutions.” Manuscript under review.
3. IMAS 09.42: Operational Testing of Mine Detection Dogs and Handlers. Second Edition, UNMAS 
(1 March 2008). http://tinyurl.com/yzz2kp7. Accessed 12 April 2010. 
Environmental Impact on the Functionality of Landmines: Does Aging Matter?, Jebens [from page 81]  
1. The Danish Vertical Reference (DVR90) is a height reference system for maps that relates to the 
measurement of the mean sea level, calculated by the Danish Meteorological Institute, over the 
course of 100 years in 10 Danish ports. DVR90 is positioned 4.6 cm below the local mean sea level 
observed and recorded in 1990. From http://tinyurl.com/28hmonw, accessed 29 April 2010.
2. Aagaard, T., Nielsen, N. and Nielsen, J. (1995): “Skallingen – Origin and Evolution of a Barrier 
Spit.” Meddelelser fra Skalling-Laboratoriet, XXXV. Geographical Institute, Copenhagen.   
3. Aalbregt, M., Duvalois, W. and van Ham, N. H. A. (2008): Risk of old detonators. TNO report. 
TNO-DV 2008 C135. p. 25. 
4. Duvalois, W., van Ham, N. H. A. and Aalbregt, M. (2009): Risk of old detonators. TNO report. 
TNO-DV-2009 C018. p. 41. 
5. King, Colin. “As Mines Grow Old.” Journal of Mine Action, Issue 11.2 (Spring 2008: 4–5). 
 http://tinyurl.com/ya4t8nc. Accessed 5 April 2010. 
6. Shashoua, Y. (2009): “Plastik – nutidens drøm, fremtidens mareridt?” [Plastic—Today’s Dream, 
Tomorrow’s Nightmare?] The Danish National Museum review paper. http://tinyurl.com/
y2fubn5. Accessed 9 April 2010. 
7. “Plastics In Oceans Decompose, Release Hazardous Chemicals, Surprising New Study Says.” Sci-
enceDaily. 20 August 2009. http://tinyurl.com/y98yxpb. Accessed 5 April 2010.
8. Van der Merwe, J. J. “Application of the Technical Survey in the Demining Process.” Jour-
nal of Mine Action, Issue 6.1. (Winter 2002: 72–77). http://tinyurl.com/yab4byh. Accessed 
 5 April 2010. 
For a glossary of common terms used in many of our articles, please view The Journal’s common 
terms and Definitions list at http://tinyurl.com/Journalterms. 
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Looking Beyond Mine Action 
In issue 14.3, The Journal of ERW and Mine Action will look 
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small arms/light weapons, ammunition stockpiles, cluster mu-
nitions, and the broader challenges posed by disarmament, 
demobilization and reintegration efforts. How are mine- and 
ERW-remediation activities intrinsically linked with these 
larger issues? How have practitioners grappled with these chal-
lenges? What strategies have been successful? What lessons 
learned and best practices can be shared? How are practitio-
ners addressing the overlap of these fields that have often been 
treated separately in the past? Have new skill sets been inte-
grated or developed in mine-action activities to address broad-
er issues related to SA/LW, CMs, ammo dumps and DDR?
READ THIS:
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and for which the author retains publishing rights may be 
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information is not provided up front may be rejected. Please 
note that The Journal reserves all rights to content published 
and requires notification and written approval before 
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FEATURE
Development and Funding
As international funding for mine-action activities dwindles, organizations and programs 
have increasingly hybridized their efforts to encompass broader development activities. 
Projects that include or highlight assistance to internally displaced persons, infrastruc-
ture improvement, and other development tasks are receiving more attention and em-
phasis. What impact is this having on more traditional mine-action efforts? Are there 
development activities with which mine action can be easily integrated? Have past MA 
efforts included development elements without explicitly saying so, and should these 
linkages   be more widely touted? What are the ramifications of integrating mine action 
and development? 
SPECIAL REPORT
Update on National Programs
This section will explore the evolving nature of national mine-action programs; articles 
about national program goals, objectives and results are encouraged. Some of the questions 
to answer: What determines a national program’s end state? Which mine-action national 
programs have reached their end states? What milestones have been met? What is yet to 
be done, and what needs to happen to assure completion? What risks may still remain? 
What level of risk is acceptable and how is this determined? How have national programs 
adapted to meet new needs and goals? Of particular interest are capacity-building efforts 
and those programs that have recently been established nationally, where either no pro-
gram previously existed at the national level or the national mine-action structure was 
managed primarily through regional or international entities.
RESEARCH, TECHNOLOGY AND
DEVELOPMENT IN MINE ACTION
The Journal of ERW and Mine Action is soliciting articles for its peer-reviewed 
Research, Technology and Development section, which appears in most issues of 
The Journal. All articles on current trends and developments in R&D will be con-
sidered for this section. 
SUBMISSION GUIDELINES:
Article length: 1,000–2,000 words, submitted in digital format (i.e., Microsoft Word). 
R&D articles can be up to 3,000 words.
Images/photos: Photos must be scanned at 300 dpi or better. Line art, graphics and 
charts should be scanned at 600 dpi or better. Submit all graphics by e-mail or CD.
Important: Please do not include images in your documents. The quality is too poor 
for printing.
Contact information/bio: Articles must contain each author’s name and full contact 
information at the end of the article (i.e., phone, e-mail and mailing address). Please 
include a headshot photo and biography (up to 60 words) of each author for inclusion 
at the end of the article. Consider including credentials, books authored and other bio-
graphical information.
For complete submission guidelines, please visit:
http://maic.jmu.edu/journal/index/guidelines.htm.
Submit all materials to:
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